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WASTEWATER  CHARACTERIZATION  SURVEY 
PETERSON,  FALCON,  AND 

CHEYENNE  MOUNTAIN  AIR  FORCE  BASES,  COLORADO 


SUMMARY 

The  Water  Quality  Branch  from  Armstrong  Laboratory’s  Occupational  and 
Environmental  Health  Directorate  (AL/OEBW),  Brooks  Air  Force  Base  (AFB),  Texas 
was  requested  by  Major  Daniel  Turek  to  conduct  a  comprehensive  wastewater 
characterization  survey  at  Peterson,  Falcon,  and  Cheyenne  Mountain  Air  Force  Bases. 
Captain  Jeffrey  C.  Gillen  lead  a  six  member  consulting  team  from  Brooks  AFB  during 
the  week  of  16  November  1995.  The  sampling  team  collected  750  water  samples  from  38 
locations  in  six  days  at  the  three  Space  Command  facilities.  These  750  samples  provided 
information  on  over  5,000  specific  analyte  parameters. 

The  goals  of  this  combined  wastewater  characterization  survey  were  to  (1)  collect 
wastewater  samples  from  locations  around  the  bases  which  would  accurately  characterize 
the  base  sewage  and  identify  contributing  operations,  (2)  determine  the  quality  of 
wastewater  that  is  discharged  from  the  base,  and  (3)  characterize  the  effluent  from 
oil/water  (0/W)  separators  and  other  pollution  control  devices  from  industrial  processes 
such  as  silver  recovery  units  at  the  base  photo  laboratory,  medical  and  dental  x-ray,  and 
non-destructive  inspection  facilities.  Also,  during  this  survey,  problematic  contaminants 
of  Mercury  and  glycols  were  identified  to  be  of  special  concern  to  the  base  as  their  source 
and  strength  were  unknown. 

Two  main  problems  were  encountered  during  the  survey,  the  first  of  which  was 
the  suspension  of  the  survey  during  the  first  day  of  deployed  sampling  at  all  three  bases 
due  to  the  congressional  impass  concerning  the  federal  budget.  The  second,  more 
significant  problem  encountered  was  the  utilization  of  contaminated  preservatives. 

Locally  procured  preservatives  were  obtained  in  an  effort  to  alleviate  the  transportation 
problems  involved  with  shipping  hazardous  materials.  The  contaminated  acids 
invalidated  some  of  the  analytical  sample  results  for  metals  and  glycols  acquired  during 
this  survey.  Specifically,  six  metals  were  found  to  be  present  in  almost  all  of  the  waste 
samples. 

The  QA/QC  program  utilized  both  in  the  field  and  at  the  analytical  laboratory 
identified  the  extent  of  the  preservative  contamination  and  possible  sources  of  the 
induced  error.  After  thorough  review,  there  were  no  apparent  identified  problems  in  the 
field  collection  procedures  or  the  procedures  utilized  at  the  laboratory. 

Total  trihalomethanes  (TTHMs)  were  found  throughout  the  water  and  wastewater 
systems  at  all  three  bases.  TTHMs  were  present  in  the  source  waters  obtained  from  the 
municipally  treated  drinking  water.  No  concentrations  exceeded  the  maximum 
contaminant  level  for  drinking  water. 


Glycols  were  detected  in  almost  all  wastewater  and  quality  assurance/qiiality 
control  (QA/QC)  samples  during  the  entire  combined  survey.  No  logical  source  of  the 
glycols  could  be  determined  from  the  analytical  data.  Internal  Armstrong  Laboratory 
Analytical  Services  Division  (AL/OEA)  QA/QC  procedures  and  controls  were  reviewed 
and  were  within  normal  operating  criteria.  Recommend  continued  monitoring  for 
glycols  at  strategic  points  throughout  the  wastewater  collection  systems.  Obtain  proper 
reagent  grade  acid  from  the  laboratory  performing  the  analysis  to  reduce  the  possibility  of 
the  preservative  hydrochloric  acid  being  contaminated.  It  is  likely  that  the  acid  obtained 
from  the  Air  Force  Academy  was  contaminated. 

The  results  discussed  in  this  report  reflect  the  quality  of  the  wastewater  dviring  the 
period  of  this  survey.  Any  changes  that  may  have  occurred  to  operations,  shop  practices, 
chemical  usage,  base  population,  or  mission  since  the  completion  of  this  survey  will 
change  the  nature  of  future  discharges  into  the  sanitary  sewer  collection  system. 

Peterson  AFB  Summary 

The  wastewater  at  Peterson  AFB  exhibited  metal  components  of  mercury  and 
lead,  and  minor  concentrations  of  pesticides  and  glycols.  Recommend  that  metals 
monitoring  be  included  by  the  base  in  order  to  determine  whether  the  metals  results 
should  be  administratively  subtracted  or  even  withdrawn  from  the  bases  statistical 
population  of  metals  results. 

Specificeilly,  mercury  was  observed  only  at  site  P-1,  the  base  effluent  discharge 
point,  and  it  exceeded  the  Publicly  Operated  Treatment  Works  (POTW)  discharge  limits. 
After  careful  review,  mercury  was  not  observed  at  any  of  the  other  composite  sampling 
locations  during  the  survey.  Therefore,  the  source  of  the  mercury  is  not  likely  to  be  from 
Peterson  AFB  but  may  have  been  captured  from  the  civilian  component  of  the  wastewater 
flowing  through  this  manhole.  Reconunend  collecting  split  samples  at  site  P-2,  P-3,  and 
P-9,  when  the  municipality  is  collecting  samples  at  the  lift  station  immediately  off  main 
base  (P-1).  Request  that  split  samples  be  shared  with  the  base  for  independent  analysis. 
The  combination  of  the  four  samples  collected  by  the  base  will  further  qualify  and 
confirm  the  source  of  the  mercury. 

Five  samples  detected  measurable  concentrations  of  lead  at  approximately  10 
times  the  detection  limit,  but  still  below  the  general  discharge  limits.  Base  effluent 
concentrations  were  diluted  sufficiently  as  no  detectable  lead  concentrations  were 
measured.  Operations  in  this  zone  of  the  base  include  an  Air  Force  Reserve  component 
metal  fabrication  shop.  Other  shops  that  typically  have  lead  waste  streams  are  battery 
shops,  which  may  be  located  in  the  area.  Normal  Bioenvironmental  Engineering 
surveillance  activities  should  be  able  to  identify  the  generating  processes  and  recommend 
appropriate  Pollution  Prevention  (P^)  measures  to  further  reduce  discharged  lead  levels. 

The  herbicide,  Dalapon,  was  identified  at  the  major  sampling  sites,  the  duplicate 
samples,  and  the  backgroimd  drinking  water  sample.  None  of  the  other  QA/QC  samples 
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or  the  samples  from  Falcon  or  Cheyenne  Mountain  indicated  detectable  concentrations  of 
this  herbicide.  Recommend  including  herbicide  monitoring  surveillance  for  Dalapon  in 
routine  and  non-routine  drinking  water  and  wastewater  sampling  efforts  at  Peterson  AFB. 

The  use  of  Oil/Water  separators  (OWS)  at  Peterson  AFB  needs  to  be  critically 
reviewed.  Many  separators  are  not  being  utilized,  may  be  bypassed,  or  only  receiving 
domestic  waste  (human  wastes  and  household  type  cleaners).  OWS  that  are  not  actively 
being  used  should  have  adequate  plumbing  to  isolate  and  bypass  the  devices.  Industrial 
facilities,  such  as  the  hangars,  should  not  remove  the  OWS  until  proper  review  of  the 
facility’s  mission  has  been  conducted. 

Falcon  AFB  Summary 

Metals  were  detected  at  Falcon  AFB.  Recommend  the  continued  monitoring  for 
metals  and  bioenvironmental  and  environmental  engineering  reviews  of  processes  that 
may  generate  barium,  manganese,  molybdenum,  and  nickel. 

Cheyenne  Mountain  AFB  Summary 

The  presence  of  additional  metals  was  also  a  concern  for  Cheyenne  Mountain 
(CM)  AFB.  Specifically  mercury,  barium,  and  molybdenum  were  measured.  The 
mercury  levels  from  the  sanitary  line  indicate  that  a  process  wastewater  has  a  mercury 
byproduct  or  an  inadvertent  spill  may  have  occurred.  Recommend  that  bioenvironmental 
engineering  review  the  work  sections  that  utilize  mercury  containing  devices. 

Cheyenne  Mountain  AFB  should  not  have  a  significant  impact  on  the  wastewater 
treatment  facility  at  Fort  Carson.  The  effluent  load  from  CM  is  highly  diluted  from  the 
infiltration  water  coming  from  the  internal  structure  of  the  mountain  complex. 
Recommend  continued  split  monitoring  with  Fort  Carson  at  the  boundary  between  the 
two  facilities,  if  there  continues  to  be  a  perceived  problem  concerning  CM  effluent. 


3 


WASTEWATER  CHARACTERIZATION  SURVEY 
PETERSON,  FALCON,  AND 

CHEYENNE  MOUNTAIN  AIR  FORCE  BASES  COLORADO 

INTRODUCTION 

Personnel  from  the  Water  Quality  Branch,  Armstrong  Laboratory’s  Occupational 
and  Environmental  Health  Directorate  (AL/OEBW),  Brooks  Air  Force  Base  (AFB), 
Texas  conducted  a  wastewater  characterization  survey  at  Peterson,  Falcon,  and  Cheyenne 
Mountain  Air  Force  Bases,  Colorado  from  16-22  November  1995.  The  survey  team  was 
lead  by  project  officer  Captain  Jeffrey  C.  Gillen,  MSgt  Doris  Hemenway,  MSgt  Richard 
Howell,  SSgt  George  Fritts,  SrA  Patricia  Esquivel,  and  Ms.  Tammy  Hollis.  The  survey 
was  conducted  in  response  to  a  September  1995  request  made  by  Major  Daniel  Turek, 
Director  of  Bioenvironmental  Engineering,  Peterson  AFB.  A  copy  of  the  request  letter  is 
provided  in  Appendix  A. 


GENERAL  DISCUSSION 

Wastewater  characterization  surveys  are  periodically  required  to  ensure  that 
wastes  and  other  potentially  hazardous  contaminants  from  the  base’s  industrial  operations 
and  residences  are  not  being  discharged  to  the  municipal  (or  federal)  treatment  works  or 
directly  into  the  receiving  waters  of  the  state  without  adequate  treatment.  Discharge  of 
haizardous  pollutants  to  a  treatment  works  could  cause  an  upset  in  the  physical,  chemical, 
or  biological  treatment  processes  thus  allowing  contaminants  to  be  potentially  released 
into  the  environment. 

The  Bioenvironmental  Engineering  Flight  is  normally  the  responsible  agency  on 
an  Air  Force  base  to  conduct  waste  monitoring  and  characterization  surveys.  The  Water 
Quality  Branch  of  Armstrong  Lab  provides  expert  environmental  engineering 
consultative  services  to  bases  worldwide  by  providing  characterization  surveys  of  this 
type.  The  goals  of  a  wastewater  characterization  survey  are  often  to  (1)  collect 
wastewater  samples  from  locations  around  the  base  which  would  accurately  characterize 
the  base  sewage  and  allow  contributing  operations  to  be  identified,  (2)  determine  the 
quality  of  wastewater  that  is  discharged  to  the  responsible  treatment  works,  and  (3) 
attempt  to  characterize  the  quality  of  effluent  discharged  from  individual  oil  water  (O/W) 
separators  and  other  pollution  control  devices  from  industrial  processes  such  as  silver 
recovery  units  at  the  base  photo  laboratory,  medical  and  dental  x-ray,  and  non-destructive 
inspection  facilities.  Also,  problematic  contaminants  whose  source  and  strength  are 
unknown  may  be  of  special  concern  to  the  base. 

Sampling  Strategy 

Captain  Jeffrey  Gillen  and  Captain  Christopher  Williston  conducted  a  pre-survey 
to  the  wastewater  characterization  survey  at  Peterson  AFB,  Falcon  AFB,  and  Cheyenne 
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Mountain  AFB  on  10-13  October  1995.  During  this  pre-survey,  a  sampling  strategy  was 
developed  with  the  direct  assistance  of  Peterson  AFB  personnel  Major  Daniel  Turek, 
Capt  Jay  Vietas,  and  Capt  Wendy  Klein,  bioenvironmental  engineering  services  (BES), 
Ms.  Leona  Turek,  civil  engineering  squadron  (CES),  Ms  Jane  Ross  (Falcon  CEF),  and  Lt 
Ted  Munchmeyer  (Cheyenne  Mountain  CEF).  Bioenvironmental  Engineering  at 
Peterson  AFB  support  all  three  bases.  The  goals  of  the  sampling  plan  were  to  (1)  collect 
wastewater  samples  from  locations  around  the  base  which  would  accurately  characterize 
the  base  sewage  and  allow  contributing  operations  to  be  identified,  (2)  determine  the 
quality  of  wastewater  and  the  respective  loading  received  from  each  base  to  its  respective 
wastewater  treatment  works,  (3)  to  attempt  to  characterize  the  quality  of  effluent 
discharged  from  existing  OWS  and  industrial  operations  that  may  be  discharging 
industrial  pollutants  such  as  mercury  and  silver  effluents  at  Peterson  AFB.  Peterson  AFB 
discharges  to  the  Colorado  Springs  POTW.  Falcon  AFB  discharges  to  its  own  federally 
owned  treatment  works  (FOTW)  and  Cheyenne  Mountain  AFB  discharges  down  the 
mountain  to  Fort  Carson’s  FOTW. 

Utility  maps  and  base  level  knowledge  were  utilized  to  break  each  base  into  zones 
that  would  facilitate  the  identification  of  sampling  locations.  These  zones  assist  in 
identifying  probable  organizations  (generators)  that  may  be  responsible  for  specific 
pollutant  releases.  Sampling  stations  within  the  sanitary  sewer  collection  system,  OWS, 
silver  recovery  units,  and  quality  control  and  quality  assurance  samples  were  identified  at 
each  of  the  bases.  Process  knowledge  from  bioenvironmental  engineering  and  knowledge 
of  the  effluent  permit  limitations  from  civil  engineering  were  translated  into  a  strategy 
and  sampling  plan  for  this  composite  survey.  Manholes,  OWS  outfalls,  and  other  critical 
locations  throughout  the  base  were  utilized  as  sampling  locations  based  on  their  locations 
relative  to  industrial  facilities  supporting  the  base’s  operations.  The  sampling  activities 
were  conducted  during  the  period  16-22  November  1995. 

The  survey  team  installed  and  programmed  auto  samplers  to  collect  24-hour  time- 
proportional  composite  samples.  Grab  samples  were  collected  from  0/W  separators  and 
other  specific  common  industrial  operations  out  falls  with  historical  knowledge  of 
discharging  operations.  Potable  water  samples  which  represented  the  background  sample 
location  were  also  taken  at  each  base. 

The  types  of  analysis  desired  to  be  conducted  during  the  survey  dictated  the 
quantity  and  duration  of  the  samples  collected  at  each  of  the  sampling  locations 
identified.  Table  B-1  of  Appendix  B,  lists  the  Unites  States  Environmental  Protection 
Agency  (USEPA)  Methods  used  to  analyze  the  samples,  holding  times,  and  preservation 
methods.  Due  to  the  large  scope  of  this  combined  survey,  and  the  difficulties  at  the  time 
with  shipping  hazardous  materials,  the  survey  team  chief  asked  that  the  preservation 
chemicals  be  obtained  locally  by  the  base  bioenvironmental  engineering  flight. 
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Sampling  Methods 


Samples  collected  during  the  survey  were  analyzed  in  accordance  with  Air  Force 
Occupational  and  Environmental  Health  Laboratory  (AFOEHL)  technical  report. 
Recommended  Sampling  Procedures  (reference  2).  These  procedures  generally  follow 
guidelines  established  by  the  USEPA. 

Wastewater  characterization  samples  were  collected  at  each  of  the  composite 
sampling  sites  for  a  24-hour  period.  The  samples  were  time-proportional  composite 
samples  collecting  one  sample  every  one-half  hour.  The  automated  composite  samplers 
used  during  the  survey  contained  a  single  3-gallon  glass  “pickle”  jar  in  which  each 
sample  was  combined.  The  exterior  of  the  pickle  Jar  was  packed  with  ice  prior  to  each 
day  of  sampling  to  minimize  the  loss  of  volatile  organic  compounds  (VOCs)  and  overall 
degradation  of  the  sample.  During  each  day  of  sampling  the  pH  and  temperature  were 
measured  at  each  site  during  sample  collection  and  preparation.  Physical  characteristics 
(odor,  color,  etc.)  of  the  waste  samples  also  were  noted  at  that  time. 

At  the  completion  of  the  24-hour  sampling  period,  a  representative  sample  was 
transferred  from  the  3-gallon  glass  Jar  to  the  appropriate  sample  containers.  The  samples 
were  then  preserved  and  properly  chilled  in  accordance  with  the  procedures  outlined  in 
the  OEHL  Sampling  Guide  prior  to  shipment.  Iced  coolers  were  then  used  to  transport 
the  samples  via  overnight  express  to  Armstrong  Laboratory’s  Analytical  Services 
Division  (AL/OEA)  at  Brooks  AFB. 

Potable  water  samples  were  also  collected.  These  samples  represent  a  background 
sample  characterizing  the  overall  quality  of  the  water  and  the  major  chemical  components 
concentration  in  the  drinking  water  that  enters  the  main  base.  Grab  samples  were 
collected  from  0/W  separators,  quality  assurance  /  quality  control  samples  were  also 
collected  at  each  of  the  bases.  Mercury  and  silver  samples  were  taken  at  Peterson  in 
order  to  identify  probable  sources  of  a  recurring  problem  with  mercury  in  the  main  base 
effluent  as  reported  from  the  municipality  to  base  officials.  These  samples  were  collected 
and  preserved  in  accordance  with  the  AFOEHL  sampling  procedures.  Upon  completion 
of  sample  collection,  the  samples  were  preserved,  chilled  to  4°C  overnight,  and  then 
placed  in  iced  coolers  and  shipped  by  overnight  package  service  to  AL/OEA  at  Brooks 
AFB. 


Quality  Assurance/Oualitv  Control 
Field  Quality  Assurance/Ouality  Control  (OA/OC): 

A  field  QA/QC  program  was  instituted  during  the  wastewater  characterization 
survey  at  Peterson,  Cheyenne  Mountain,  and  Falcon  AFBs  to  ensure  that  a  representative 
sample  was  collected  and  available  for  analysis.  An  auxiliary  goal  of  the  QA/QC 
program  is  to  verify  the  accuracy  of  field  procedures  and  to  determine  the  accuracy  and 
reproducibility  of  laboratory  results.  The  field  QA/QC  program  used  during  the  survey 
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included  the  collection  of  field  equipment  blank,  reagent  blank,  spike,  duplicate,  and 
background  samples.  Distilled,  de-ionized  water  from  the  Bioenvironmental  Engineering 
Flight  was  provided  for  the  preparation  of  the  field  level  QA/QC  samples.  This  water  was 
produced  in-house  utilizing  bioenvironmental  engineering’s  “Nano-Pure”  laboratory 
filtration  system. 

The  following  samples  were  sent  to  the  analytical  laboratory  to  validate  the 
integrity  of  the  samples  collected. 

Equipment  Blank  Samples 

Field  equipment  blank  samples  were  collected  and  analyzed  for  those  parameters 
listed  in  Table  C-1  of  Appendix  C.  The  first  blank  sample  was  collected  by  pumping 
distilled,  deionized  water  through  the  Tygon  tubing  of  the  composite  sampler  and  into  the 
sampler  pickle  jar.  The  second  equipment  blank  sample  was  collected  by  pouring 
distilled,  deionized  water  into  the  pitcher  and  transferring  the  water  to  the  appropriate 
sample  containers.  Equipment  blank  samples  help  indicate  accidental  or  incidental 
contamination  that  may  have  occurred  during  the  sampling  process  and  serve  to  verify  the 
effectiveness  of  decontamination  procedures.  In  particular,  field  equipment  blank 
samples  can  detect  contaminants  that  may  adsorb  to  the  inner  wall  of  the  Tygon  tubing, 
polyethylene  strainer,  or  the  composite  sampler  pickle  jar,  and  thus  may  potentially  cause 
cross  contamination  of  the  samples. 

Reagent  and  Trip  Blank  Samples 

Reagent  blank  samples  were  collected  and  analyzed  for  the  parameters  listed  in 
Table  C-2  of  Appendix  C.  These  samples  were  collected  by  pouring  distilled,  deionized 
water  into  sample  containers  and  preserving  the  samples  with  the  appropriate 
preservative.  Reagent  blank  samples  were  collected  to  determine  whether  the 
preservative  method  could  be  a  source  of  sample  contamination  and  to  quantify  any 
contamination  introduced  during  sample  preparation/analysis.  Trip  blank  samples  were 
prepared  at  AL/OEA  by  pouring  distilled,  deionized  water  into  sample  containers.  Trip 
blank  samples  are  used  to  detect  contamination  associated  with  the  travel  to  and  from  the 
lab,  sampling  media,  e.g.  filter,  sample  bottles,  etc.  These  samples  were  analyzed  for 
purgable  and  aromatic  VOCs  also  listed  in  Table  C-2.  These  samples  were  placed  in  the 
coolers  shipped  from  the  laboratory  and  serve  as  an  indication  of  potential  cross 
contamination  which  might  occur  during  transportation. 

Spike  Samples 

Spike  samples  were  prepared  for  those  parameters  listed  in  Table  C-3  of 
Appendix  C.  Spike  samples  were  prepared  by  the  analytical  chemist  at  Armstrong 
Laboratory.  Results  of  spike  samples  are  used  to  identify  field,  transportation,  and 
sample  matrix  effects.  In  addition,  spike  samples  indicate  the  accuracy  of  the 
laboratory’s  analytical  results  relative  to  a  known  concentration. 
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Duplicate  Samples 

Duplicate  samples  were  collected  and  analyzed  for  the  parameters  listed  in  Table 
C-4  of  Appendix  C.  Duplicate  samples  were  collected  by  pouring  wastewater  from  a 
composite  sampler  collection  jar  into  appropriate  sample  containers.  It  should  be  noted 
that  the  wastewater  in  the  sample  collection  jar  had  been  well  mixed  prior  to  the  transfer 
to  the  sample  containers.  Duplicate  samples  reflect  the  overall  precision  of  the  sampling 
or  analytical  methods  used  in  the  analyses. 

Background  Water  Quality  Samples 

Background  samples  were  collected  in  accordance  to  AFOEHL  sampling 
procedures  and  were  analyzed  for  the  parameters  listed  in  Table  C-5  of  Appendix  C. 
Background  samples  were  collected  to  determine  the  treated  water  quality  of  the  potable 
water  entering  the  sanitary  sewer  collection  system  at  Peterson  AFB. 

Armstrong  Laboratory  Internal  OA/QC 

The  AL/OEA  Quality  Assurance  Plan  establishes  the  guidelines  and  regulations 
necessary  to  meet  the  analytical  laboratory  requirements  of  43  states,  including  Colorado, 
the  USEPA,  and  private  accrediting  agencies.  Specific  QA/QC  activities  include 
inserting  a  minimum  of  one  blind  sample  control  for  each  parameter  analyzed  on  a 
monthly  basis  and  periodic  auditing  of  the  laboratory  quality  assurance  items  from  each 
branch.  All  instruments  are  calibrated  for  each  day  of  use,  and  at  least  one  National 
Institute  Standards  and  Technology/Standard  Reference  Materials  (NIST/SRM)  traceable 
standard  and  control  sample  is  included  with  each  analytical  run.  All  quality  control 
samples  are  plotted  and  tracked  by  the  individual  work  sections.  Corrective  action  is 
documented  every  time  a  quality  assurance  parameter  is  not  met.  The  laboratory 
participates  in  numerous  proficiency  surveys  and  inter-laboratory  quality  evaluation 
programs,  including  the  USEPA’ s  Performance  Evaluation  Study  for  wastewater.  The 
study  involves  analyzing  samples  provided  by  the  USEPA  and  reporting  the  results  for 
review.  By  participating  in  the  study,  Armstrong  Laboratory’s  certification  in  wastewater 
analyses  is  implied  (3). 


DISCUSSION  OF  RESULTS 

Typical  characteristics  of  the  individual  constituents  found  in  untreated  domestic 
wastewater  are  reported  in  Table  1 .  Depending  on  the  concentrations  of  these 
constituents,  wastewater  may  be  classified  as  strong,  medium,  or  weak  (4).  These 
concentrations,  along  with  the  maximum  permissible  concentrations  of  wastewater 
discharged  to  the  Colorado  Springs  POTW  (Table  2),  serve  as  standards  by  which  the 
quality  of  Peterson  AFB’s  wastewater  may  be  determined.  Also,  analytical  results  of 
samples  collected  from  the  0/W  separators  indicates  their  contribution  of  pollutants 
loading  to  the  sanitary  sewer  system. 
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Quality  Assurance/Oualitv  Control 


QA/QC  sample  results  are  contained  in  Appendix  C.  Table  C-1  shows  the  results 
of  the  equipment  blank  sample  analyses.  Analytical  results  of  the  first  equipment  blank, 
which  was  prepared  by  pumping  distilled,  deionized  water  through  the  Tygon  tubing  of 
the  auto  sampler,  indicate  measurable  amounts  of  Oil  &  Grease  (O/G),  Total  Petroleum 
Hydrocarbons  (TPH),  Kjedahl  nitrogen  (TKN),  Total  Residue  (TSS),  Total  Dissolved 
Solids  (TDS),  total  glycols,  bromodichloromethane,  and  chloroform.  Analytical  results 
of  the  second  equipment  blank,  which  were  prepared  by  again  transferring  distilled, 
deionized  water  as  before  but  also  utilizing  the  composite  pickle  jar  as  a  source  of 
possible  error.  Therefore  the  laboratory  water  was  pumped  through  the  sampler  as  before 
into  the  pickle  jar  prior  to  splitting  the  sample  into  its  respective  sample  containers.  This 
sample  revealed  presence  of  COD,  Kjedahl  nitrogen,  and  various  metals:  total  chromium, 
copper,  iron,  lead,  nickel,  and  zinc. 

The  reagent  and  trip  blank  sample  results  are  depicted  in  table  C-2.  Measurable 
amounts  of  O/G,  TPH,  Kjedahl  Nitrogen,  various  metals,  chloroform,  1, 1,2,2- 
tetrachloroethane,  and  total  glycols  were  detected  in  the  reagent  blank  sample.  The  trip 
blank  sample  was  analyzed  for  purgable  VOCs  and  aromatic  VOCs.  Chloroform 
represents  the  only  parameter  detected  in  the  trip  blank  sample. 

Various  contaminants  were  detected  in  the  above  mentioned  QA/QC  samples. 
Therefore,  if  the  parameters  detected  in  the  blank  samples  also  were  detected  during  the 
survey  characterization  samples  (contained  in  Appendix  D),  then  the  characterization 
sample  result  is  qualified  with  a  flag.  This  qualifier  is  included  to  indicate  that  the 
presence  of  the  parameter  may  not  accurately  characterize  the  quality  of  wastewater  at 
that  sample  location.  The  analysis  of  the  QA/QC  program  incorporated  with  the 
laboratory  QA/QC  program  should  be  able  to  assist  in  determining  probable  indicators  of 
the  errors  encountered  during  the  survey. 

Table  C-3  shows  the  results  of  the  spike  sampling  performed  at  Armstrong 
Laboratory.  Performance  acceptance  limits  (PALs)  for  each  parameter  are  presented  in 
the  table.  Analytical  results  of  spike  sample  SS-1  indicate  iron,  mercury,  molybdenum, 
TDS,  total  residue,  and  TSS  concentrations  do  not  lie  within  their  applicable  PAL. 
Analytical  results  of  spike  sample  SS-2  indicate  that  COD,  O/G,  iron,  mercury, 
molybdenum,  TDS,  total  residue,  and  TSS  concentrations  do  not  lie  within  their 
applicable  PAL.  After  reviewing  the  supporting  data  from  AL/OEA’s  internal  QA/QC 
program,  no  laboratory  problems  were  observed  therefore,  the  sample  data  is  suspect  of 
being  contaminated  from  either  poor  field  technique,  preservation  impurities,  or 
background  sources.  The  contaminants  of  special  concern  are  the  mercury  and 
molybdenum  which  were  significantly  lower  and  higher,  respectively,  when  compared  to 
the  cited  PAL  and  internal  QA/QC  values.  The  other  contaminant’s  values  are  only 
slightly  outside  of  the  PAL  cited.  Thus,  these  contaminants  warrant  increased 
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surveillance  until  negative  documentation  can  be  gathered  to  determine  whether  or  not 
the  concentrations  were  valid  or  outside  the  normal  loading  characteristics  of  the  bases’ 
system. 


Table  C-4  details  the  results  of  the  duplicate  sample  collected  at  Site  9  on  17 
November  1995.  Analytical  results  from  the  duplicate  sample  have  a  cumulative  average 
relative  percent  difference  of  9.7  percent.  The  highest  relative  percent  difference  between 
any  duplicate  result  of  parameters  contained  in  Table  C-4  was  1 15  percent  (TDS).  This 
relative  high  percent  difference  associated  with  the  duplicate  solid  analyses  may  be  due  to 
the  inherent  difficulty  associated  with  collecting  truly  duplicate  samples  of  solids  in  the 
field.  Suspended  and  settleable  solids  tend  to  settle  out  of  solution  very  rapidly  once 
mixing  of  the  sample  stops  and  pouring  of  the  sample  into  the  sample  containers  begins. 

Table  C-5  shows  the  results  of  the  background  sampling  performed  on  the  potable 
water  collected  at  the  Visitor  Center  at  the  main  gate  to  Peterson  AFB.  The  visitor  center 
is  the  first  service  connection  nearest  to  the  point  of  entry  as  the  water  enters  the  base. 
Although  measurable  amounts  of  various  constituents,  including  COD,  0/G,  TPH, 
aluminum,  solids,  VOCs,  and  herbicides  were  detected  in  the  background  samples,  no 
concentrations  exceeded  the  maximum  contaminant  level  for  drinking  water  (reference 
5).  In  addition,  many  parameters  detected  in  this  sample  were  also  detected  in  blank 
samples  collected  for  QA/QC  purposes.  Therefore,  it  was  difficult  to  determine  whether 
parameters  detected  were  actually  representative  of  the  potable  water  distributed  to 
Peterson  AFB.  After  careful  review  of  the  data  supporting  all  three  surveys,  the 
background  drinking  water  sample  supports  that  TTHMs  may  be  present  and  that  the  pH 
is  lower  than  normal.  Therefore,  if  any  processes  on  base  also  lower  the  pH  of  the  water, 
the  base  could  have  trouble  with  its  effluent  pH  limits.  This  sample  also  supports  that 
background  levels  of  mercury  are  not  traversing  through  the  base  water  system. 
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TABLE  1 

TYPICAL  COMPOSITION  OF  UNTREATED 
DOMESTIC  WASTEWATER* 


CONTAMINANTS 

UNIT 

CONCENTRATION 

WEAK 

MEDIUM 

STRONG 

Solids,  total  (TS) 

mg/l 

350 

720 

_ 

1200 

Dissolved,  total  (TDS) 

mg/I 

250 

500 

850 

Fixed 

mg/l 

145 

525 

Volatile 

mg/l 

105 

325 

Suspended  solids  (SS) 

mg/l 

350 

Fixed 

mg/l 

20 

55 

75 

Volatile 

mg/l 

80 

165 

275 

Settleable  solids 

mg/l 

5 

10 

20 

Biochemical  oxygen  demand 

mg/l 

110 

220 

400 

BOD5.  20°C 

Total  organic  carbon  (TOC) 

mg/l 

80 

290 

Chemical  oxygen  demand  (COD) 

250 

500 

1000 

Nitrogen  (total  as  N) 

mg/l 

20 

40 

85 

Organic 

mg/l 

8 

15 

35 

Free  ammonia 

mg/l 

12 

25 

Nitrites 

mg/l 

0 

Nitrates 

mg/l 

0 

Phosphorus  (total  as  P) 

mg/l 

4 

8 

15 

Organic 

1 

3 

5 

Inorganic 

Him 

3 

5 

Chlorides 

mg/l 

50 

100 

Sulfate 

mg/l 

20 

30 

50 

Alkalinity  (as  CaC03) 

200 

■■■■■ 

Grease 

mg/l 

100 

_ 110 _ 

HHHBI 

HHHH 

Total  Conform 

number 
/lOO  ml 

10/-  10^ 

Volatile  organic  compounds  (VOCs) 

>400 

*MctcaM'and  Eddy,  Wastvvater  Engineering  -  'rrcaimeni.  Disposal,  Reuse. 
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TABLE  2:  COLORADO  SPRINGS  POTW 
QUANTITATIVE  WASTEWATER  DISCHARGE  LIMITS 


CONTAMINANT 

PERMISSIBLE 

CONCENTRATION 

CONTAMINANT 

PERMISSIBLE 

CONCENTRATION 

pH 

>5.5  to  <10 

Cyanide  (total) 

<1  mg/L 

Oil/Grease 

<100  mg/L 

Lead  (as  Pb) 

Fluorides 

(nondistilled) 

<61.58  mg/L 

Manganese 

Arsenic  (as  AS) 

<1.66  mg/L 

Mercury  (as  Hg) 

<0.73mg/L 

Nickel  (as  Ni) 

<9.42  mg/L 

Silver  (as  Ag) 

<0.05  mg/L 

Chromium 

(hexavalent) 

<1.26  mg/L 

Zinc  (as  Zn) 

<5  mg/L 

Copper  (as  Cu) 

<4.96  mg/L 

mg/L  =  tnilligrams/Iiter 
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PETERSON  AIR  FORCE  BASE 
WASTEWATER  CHARACTERIZATION  SURVEY 

BACKGROUND 

Wastewater  from  facilities  at  Peterson  AFB  is  discharged  to  the  Colorado  Springs 
Publicly  Operated  Treatment  Works  (POTW).  Wastewater  samples  from  nine  sites,  nine 
oil/water  (0/W)  separators,  and  three  special  grab  sample  locations  within  the  base 
cantonment  area  were  collected  and  analyzed  for  various  pollutant  parameters.  In  direct 
support  of  the  survey,  eight  quality  control  quality  assurance  samples  were  also  obtained. 

Peterson  AFB  is  located  approximately  3  miles  east  of  Colorado  Springs, 
Colorado.  The  1,277  acre  base  is  home  to  the  21st  Space  Wing  which  supports 
Headquarters  (HQ)  Air  Force  Space  Command.  In  addition,  the  North  American 
Aerospace  Defense  Command  (NORAD),  the  United  States  Space  Command,  Army 
Space  Command,  and  302d  Reserve  Airlift  Wing  also  are  stationed  at  Peterson  AFB. 
Peterson  AFB’s  mission  is  to  support  the  surveillance  and  control  of  space,  and  to 
provide  the  warfighter  reliable  space  support  systems.  Approximately  4,300  active  duty 
military  personnel,  1,300  military  reserve  personnel,  and  3,100  civilian  personnel  are 
assigned  to  Peterson  AFB. 

Several  types  of  industrial  facilities  are  located  at  Peterson  AFB.  These  facilities 
include,  but  are  not  limited  to:  aircraft  and  vehicle  washracks;  aircraft  maintenance,  to 
include  corrosion  control,  fuel  cell  repair,  and  nondestructive  inspection  (NDI);  aerospace 
ground  equipment  (AGE)  and  motor  vehicle  maintenance;  and  other  mission  support 
facilities,  such  as  the  Area  Dental  Laboratory  and  the  base  medical  facility.  Another 
primary  contributor  to  the  wastewater  system  is  the  on-base  residential  area  and  the  other 
administrative  support  facilities  associated  with  military  bases. 

Existing  wastewater  facilities  at  Peterson  AFB  include  pump  stations,  oil/water 
•  separators,  and  a  sanitary  sewage  collection  system.  Facilities  adjacent  to  the  flight  line 
are  connected  to  a  semi-dedicated  industrial  wastewater  collection  system.  The  sanitary 
sewage  system  collects  wastewater  from  all  industrial  and  domestic  activities  located 
easterly  of  the  flight  line  area  of  the  base.  This  wastewater  is  discharged,  via  one  sewer 
main,  to  the  Colorado  Springs  POTW  located  approximately  6  miles  southeast  of  the 
base.  At  the  time  of  the  survey,  no  written  permits  were  known  to  be  maintained  by 
Peterson  AFB,  however,  the  Colorado  Springs  municipal  POTW  prescribes  general 
prohibitions  and  concentration  limits  for  wastewater  discharged  to  their  facility.  A 
summary  of  the  concentration  limits  is  provided  in  Table  2. 

Sampling  Strategy 

The  sampling  activities  were  conducted  during  the  period  16-22  November  1995. 
Nine  composite  sampling  locations  within  the  sanitary  sewer  system,  nine  0/W 
separators,  and  eight  quality  control  and  quality  assurance  samples  were  selected  based 
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on  their  locations  relative  to  industrial  facilities  supporting  Peterson  AFB  operations. 
These  locations  are  summarized  in  Table  3. 


TABLE  3 

SAMPLING  LOCATION  DESCRIPTIONS 


Sampling  Location 

Sources  of  Wastewater 

Site  1 ,  Peterson  AFB  Effluent 

Lift  station  located  on  the  far  side  of  the  Peterson 
runway  system,  exterior  to  the  controlled  regions  of  the 
airfield.  The  municipality  currently  utilizes  a  secured 
lift  station  as  its  monitoring  point.  The  base  established 
its  sampling  location  immediately  downstream  of  the 
lift  station.  This  same  sampling  location  will  be 
utilized  to  facilitate  representative  and  correlated  data 
from  a  known  point. 

Site  2,  Main  Industrial  Arterial, 
Manhole  2. 

This  manhole  facilitates  the  southern  most  sector  of  the 
main  cantonment  area  along  Kincheloy  Loop  and  the 
golf  course. 

Site  3,  Main  Industrial  Arterial, 
Manhole  1 1 . 

This  manhole  facilitates  the  main  area  of  the  base 
including  the  majority  of  the  flightline,  support 
agencies,  and  military  family  housing. 

Site  4,  Housing,  Manhole  141 

This  location  will  enable  determining  whether  military 
family  housing  is  significantly  contributing  to  the 
problematic  discharges  being  experienced  at  Peterson 

AFB. 

Site  5,  Area  Dental  Laboratory 
(ADD 

The  Area  Dental  Lab  manufactures  and  provides  dental 
prosthetics  for  Air  Force  personnel.  ADL  is  located  in 
the  southeastern  area  of  the  base.  The  manhole  used  is 
located  north  of  the  lab  just  prior  to  the  end  of  the 
runway. 

Site  6,  Base  AGE,  NDI; 

Manhole  69 

Facilities  situated  in  the  west  sector  of  the  main 
cantonment  area  between  Hamilton  Avenue  and 

Duluth  Avenue. 

Site  7,  AF  Reserve  Metal 

Fabrication  Shop,  Manhole 

34a 

Facilities  located  in  the  west  sector  of  the  main 
cantonment  area  between  Hamilton  Avenue  and  Ent 

Avenue. 

Site  8,  Supply  Warehousing, 
Manhole  45 

Facilities  situated  at  the  corner  of  Hamilton  &  Paine 

Street. 

Site  9,  HQ  Space  Command, 
Manhole  514 

Facilities  located  along  the  northern  sector  of  Paine 

Street,  including  the  HQ  building  and  civil  engineer. 

The  sampling  location  is  immediately  outside  the 

Stewart  Gate. 
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Sampling  Location 

Sources  of  Wastewater 

3  Special  Samples 

a)  Potable  Water, 

Background  Sample 

b)  Medical  /  Dental  Clinic 
manhole  #110 

c)  PMEL, 

a)  Men’s  restroom  at  the  main  gate  visitor  center.  This 
sample  provides  critical  background  information. 

b)  Medical  Clinic,  grab  sample 

c)  PMEL  base  age  ,  grab  sample 

7  QA/QC  Special  Samples; 

a)  Old  Child  Care  Facility 

b)  2  Duplicates 

c)  5  Blanks  &  Spikes 

a)  Potable  Grab  sample  for  Langlier  Index 
b-c)  QA/QC  protocols  for  appropriate  controls  on 
wastewater  samples  and  field  procedures 

9  Oil  /  Water  Separators 

a)  Maintenance  Dock  building  214, 

b)  Aircraft  Engine  Inspection  building  502, 

c)  Aerospace  Ground  Equipment  (AGE),  building  503 

d)  Aircraft  Maintenance  Building  625, 

e)  Autohobby  Building  640, 

f)  Old  Vehicle  Maintenance  building  1255, 

g)  Material  Supply  building  1322, 

h)  Washrack  building  1229,  and 

i)  Civil  Engineering  Washrack  facilities,  buildings  1324 

The  survey  team  installed  and  programmed  an  auto  sampler  to  collect  24-hour 
time-proportional  composite  samples  at  Sites  1-9.  Wastewater  samples  were  collected 
daily  for  seven  days  at  Sites  1,  3,  9  and  for  three  days  at  Sites  2  and  4-8.  Grab  samples 
were  collected  from  nine  of  the  twelve  0/W  separators  and  one  potable  water  source 
which  represented  the  background  sample  location.  Table  4  lists  the  collection  periods 
and  the  chemical  analyses  performed  on  the  collected  samples.  Table  B-1  of  Appendix 
B,  lists  the  Unites  States  Environmental  Protection  Agency  (USEPA)  Methods  used  to 
analyze  the  samples,  holding  times,  and  preservation  methods.  Due  to  the  large  scope  of 
this  combined  survey,  and  the  difficulties  at  the  time  with  shipping  hazardous  materials, 
the  survey  team  chief  asked  that  the  preservation  chemicals  be  obtained  locally  by  the 
base  bioenvironmentai  engineering  flight. 
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TABLE  4 

ANALYSES  PERFORMED 


Sampling  Location 

Analytical  Requirements 

Site  1 ,  Peterson  AFB 

Effluent 

Site  9,  HQ  Space 

Command,  manhole 

514 

Sample  Period;  7  days 

Sample  Type:  24-Hour  Composite 

Sample  Parameters:  EPA  Method  200.7  metal  screen,  EPA 
Methods  601/602  VOCs,  COD,  0/G,  TPH,  Ammonia, 
Kjeldahl  Nitrogen  (total).  Phenols,  Total  Residue,  TDS, 
TSS,  Surfactants-MBAs,  Total  Glycols,  EPA  Method 
615  Herbicides,  pH,  and  Temperature. 

Site  2,  Main  Industrial 
Arterial,  Manhole  2. 

Sample  Period:  3  days 

Sample  Type:  24-Hour  Composite 

Sample  Parameters:  EPA  Method  200.7  metal  screen,  COD, 
0/G,  TPH,  Ammonia,  Kjeldahl  Nitrogen  (total). 

Phenols,  EPA  Method  615  Herbicides,  pH,  and 
Temperature. 

Site  3,  Main  Industrial 

Arterial,  Meinhole  1 1 . 

Sample  Period;  7  days 

Sample  Type:  24-Hour  Composite 

Sample  Parameters:  EPA  Method  200.7  metal  screen,  EPA 
Methods  601/602  VOCs,  COD,  0/G,  TPH,  Ammonia, 
Kjeldahl  Nitrogen  (total).  Phenols,  Total  Residue,  TDS, 
TSS,  Surfactants-MBAs,  Total  Glycols,  EPA  Method 
615  Herbicides,  pH,  and  Temperature. 

Site  4,  Housing,  Manhole 

141 

Site  6,  Base  AGE,  NDI; 
manhole  69 

Site  7,  AF  Reserve  Metal 
Fabrication  Shop, 
manhole  34a 

Site  8,  Supply 

Wharehousing, 
manhole  45 

Sample  Period:  3  days 

Sample  Type:  24-Hour  Composite 

Sample  Parameters:  EPA  Method  200.7  metal  screen,  COD, 
0/G,  TPH,  Phenols,  pH,  and  Temperature. 

Site  5,  Area  Dental 

Laboratory 

Sample  Period:  3  days 

Sample  Type;  24-Hour  Composite 

Sample  Parameters;  EPA  Method  200.7  metal  screen,  COD, 
0/G,  TPH,  Phenols,  Total  Residue,  TDS,  TSS, 
Surfactants-MBAs,  pH,  and  Temperature. 
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Sampling  Methods 


Wastewater  characterization  samples  were  collected  at  each  of  the  nine  sites  for  a 
24-hour  period.  The  samples  were  time-proportional  composite  samples  collecting  one 
sample  every  one-half  hour.  The  automated  composite  samplers  used  during  the  survey 
contained  a  single  3-gallon  glass  “pickle”  jar  in  which  each  sample  was  combined.  The 
exterior  of  the  pickle  jar  was  packed  with  ice  prior  to  each  day  of  sampling  to  minimize 
the  loss  of  volatile  organic  compounds  (VOCs)  and  overall  degradation  of  the  sample. 
During  each  day  of  sampling  the  pH  and  temperature  were  measured  at  each  site  during 
sample  collection  and  preparation.  Physical  characteristics  (odor,  color,  etc.)  of  the  waste 
samples  also  were  noted  at  that  time. 

At  the  completion  of  the  24-hour  sampling  period,  a  representative  sample  was 
transferred  from  the  3-gallon  glass  jar  to  appropriate  sample  containers.  The  samples 
were  then  preserved  and  properly  chilled  in  accordance  with  the  procedures  outlined  in 
the  OEHL  Sampling  Guide  prior  to  shipment.  Iced  coolers  were  then  used  to  transport 
the  samples  via  overnight  express  to  AL/OEA  at  Brooks  AFB. 

Grab  samples  were  also  collected  from  nine  O/W  separators,  seven  quality 
assurance  quality  control  samples,  and  mercury  and  silver  samples  were  taken  from  the 
base  medical  facility  and  Precision  Maintenance  Equipment  Laboratory  (PMEL).  A 
potable  water  sample  was  collected  from  the  Security  Police  Visitor  Center  on  Peterson 
Blvd.  This  sample  is  a  representative  background  sample  characterizing  the  overall 
quality  of  the  water  and  the  major  chemical  components  concentration  of  the  drinking 
water  that  enters  the  main  base.  These  samples  were  collected  and  preserved  in 
accordance  with  the  AFOEHL  sampling  procedures.  Upon  completion  of  sample 
collection,  the  samples  were  preserved,  chilled  to  4°C  overnight,  and  then  placed  in  iced 
coolers  and  shipped  by  overnight  package  service  to  AL/OEA  at  Brooks  AFB. 

Site  Descriptions 

Nine  sites  and  the  special  sampling  locations  in  the  main  cantonment  area  of 
Peterson  AFB  were  selected  as  sampling  stations.  Sites  were  selected  to  determine  the 
source  of  contaminants  present  in  the  Peterson  AFB  sanitary  sewer  system,  to  determine 
the  quality  of  wastewater  discharged  to  the  Colorado  Springs  POTW,  and  to  determine 
the  quality  of  O/W  separator  effluent.  An  additional  location  was  selected  as  an 
additional  background  sampling  station.  The  background  sampling  station  was  selected 
to  determine  the  quality  of  potable  water  present  in  the  Peterson  AFB  sanitary  sewer 
system.  The  following  site  descriptions  represent  the  sampling  locations  selected  for  this 
survey. 

Site  P-1.  Base  Discharge  Point 

Samples  obtained  from  Site  P-1  were  collected  from  a  discharge  point  located  in 
the  southeastern  sector  of  the  base,  northwest  of  the  municipal  terminal.  Samples 
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collected  at  this  location  represent  the  quality  of  wastewater  being  discharged  from 
Peterson  AFB  to  Colorado  Springs  POTW.  Seven  24-hour,  time-proportional  composite 
samples  were  collected  at  this  site  over  a  7-day  period  (16-22  November  1995).  This 
sampling  location  is  immediately  downstream  of  the  secure  lift  station  that  the 
municipality  utilizes  to  monitor  the  effluent  from  Peterson  AFB.  The  combination  of  Site 
P-1  and  Sites  P-2,  P-3,  and  P-9  should  adequately  capture  characteristic  wastes  from  the 
base  as  well  as  indicate  other  possible  contributor  sources. 

Site  P-2.  Manhole  #2 

Samples  obtained  from  Site  P-2  were  collected  from  Manhole  #2  located  along 
the  southeast  portion  of  Hamilton  Avenue.  Wastewater  samples  collected  from  this 
location  are  representative  of  activities  in  the  southern-most  sector  of  the  main 
cantonment  area  along  Kincheloe  Loop.  Three  24-hour,  time-proportional  composite 
samples  were  collected  at  this  location  over  a  5-day  period  (17-21  November  1995). 

Site  P-3.  Manhole  #1 1 

Samples  obtained  from  Site  P-3  were  collected  at  Manhole  #1 1  located 
immediately  northwest  of  Site  2  along  Hamilton  Avenue  inside  the  airfield  perimeter 
fence.  Wastewater  samples  collected  from  this  location  represent  activities  which  occur 
in  the  majority  of  the  base.  The  wastewater  effluent  must  either  flow  through  Site  2  or 
Site  3  to  reach  Site  1 .  Seven  24-hour,  time-proportional  composite  samples  were 
collected  at  this  location  over  a  7-day  period  (16-22  November  1995). 

Site  P-4.  Military  Family  Housing.  Manhole  #141 

Samples  obtained  from  Site  P-4  were  collected  at  Manhole  #141  located  in  the 
central  sector  of  the  base,  capturing  the  domestic  waste  effluent  associated  with  the 
residential  area.  Three  24-hour,  time-proportional  composite  samples  were  collected  at 
this  location  over  a  5-day  period  (17-21  November  1995). 

Site  P-5.  Area  Dental  Laboratory 

The  Area  Dental  Lab  (ADL)  manufactures  and  provides  dental  prosthetics  for  Air 
Force  members.  ADL  is  located  in  the  southeastern  area  of  the  base.  Samples  obtained 
from  Site  P-5  were  collected  from  the  manhole  located  north  of  the  lab  just  prior  to  the 
end  of  the  runway.  Three  24-hour,  time-proportional  composite  samples  were  collected  at 
this  location  over  a  5-day  period  (17-21  November  1995).  The  ADL  is  a  possible  effluent 
source  for  heavy  metals  such  as  mercury  and  beryllium. 

Site  P-6.  Manhole  #69 

Samples  obtained  from  Site  P-6  were  collected  from  Manhole  #69  located  in  the 
west  sector  of  the  main  cantonment  area,  between  Hamilton  Avenue  and  Duluth  Avenue. 
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This  station  receives  wastewater  from  facilities  located  in  the  west-central  sector  of  the 
base  between  Hamilton  Avenue  and  Stewart  Avenue.  Three  24-hour,  time-proportional 
composite  samples  were  collected  at  this  location  over  a  5-day  period  (17-21  November 
1995). 

Site  P-7.  Manhole  #34a 

Samples  obtained  from  Site  P-7  were  collected  from  Manhole  #34a  located  north 
of  the  intersection  of  Hamilton  Avenue  and  Truax  Street.  Wastewater  samples  collected 
from  this  location  represent  the  Air  Force  Reserve  metal  fabrication  shop,  the  base  auto 
hobby,  arts  &  crafts  shop  and  any  other  facility  bounded  between  Paine  St.,  Ent  Avenue, 
Traux  St.,  and  Hamilton  Ave.  Three  24-hour,  time-proportional  composite  samples  were 
collected  at  this  location  over  a  5-day  period  (17-21  November  1995). 

Site  P-8.  Supply  Warehouse.  Manhole  #45 

Samples  obtained  from  Site  P-8  were  collected  at  Manhole  #45  located  north  of 
the  intersection  of  Hamilton  Avenue  and  Paine  Street.  Wastewater  samples  collected 
from  the  station  represent  activities  at  facilities  located  along  Paine  Street  such  as 
Bioenvironmental  Engineering,  the  main  Civil  Engineering  facility.  Three  24-hoiar,  time- 
proportional  composite  samples  were  collected  at  this  location  over  a  5-day  period  (17- 
21  November  1995). 

Site  P-9,  Stewart  Gate,  Manhole  #514 

Samples  obtained  from  Site  P-9  were  collected  from  Manhole  #514  located  in  the 
northwest  sector  of  the  main  cantonment  area,  south  of  the  intersection  of  Stewart 
Avenue  and  Ent  Avenue.  Wastewater  samples  collected  from  the  station  are 
representative  of  activities  at  facilities  situated  along  the  northern  sector  of  Paine  Street, 
specifically,  the  Headquarters  Space*Command  facility  and  the  AAFES  shoppette.  Seven 
24-hour,  time-proportional  composite  samples  were  collected  at  this  location  over  a  7-day 
period  (16-22  November  1995). 


Grab  Samples 


Qil/Water  Separators 

Grab  samples  were  collected  from  nine  of  twelve  0/W  separators  located 
throughout  the  base.  The  locations  of  the  sampled  0/W  separators  are  as  follows:  4) 
Maintenance  Dock  Building  214,  5)  Aircraft  Engine  Inspection  facility,  6)  Aerospace 
Ground  Equipment  (AGE)  facility,  7)  Aircraft  Maintenance  Building  625,  8)  Auto  Hobby 
facility,  9)  old  Vehicle  Maintenance  facility,  10)  Material  Supply  facility,  1 1)  Washrack 
Building  1229,  and  12)  Civil  Engineering  Squadron  Washrack.  These  samples  were 
collected  to  attempt  to  characterize  the  quality  of  effluent  discharged  from  each  0/W 
separator.  All  0/W  separator  samples  were  collected  on  20  November  1995. 
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Background  Sample  Location 

A  drinking  water  grab  sample  was  collected  from  the  new  main  gate  visitors 
center  on  Peterson  Blvd.  This  sample  is  a  representative  background  sample 
characterizing  the  overall  quality  of  the  water  and  the  major  chemical  components 
concentration  of  the  drinking  water  that  enters  the  main  base.  The  sample  was  pulled 
from  the  men’s  lavatory  sink.  Drinking  water  from  the  municipality  enters  the  base  near 
this  location  and  the  visitor  center  is  the  base’s  first  service  connection.  The  faucet 
screen  was  removed  and  the  water  was  allowed  to  run  for  a  short  period  of  time.  The 
sample  was  collected  on  1 6  November  1995.  A  grab  sample  was  also  taken  at  the  new 
Child  Care  facility.  Major  Dan  Turek  desired  to  measure  the  Tanglier  Index  of  the  water 
at  the  facility  in  order  to  determine  the  water’s  aggressiveness.  This  sample  was  taken 
from  the  food  preparation  sink  in  the  kitchen  with  the  assistance  of  Mr.  Mike  Puleo. 

Industrial  Sample  Locations 

Grab  samples  were  collected  in  order  to  determine  the  possible  source  of  mercury 
effluent  concentrations  reported  by  the  municipality  being  discharged  from  Peterson 
AFB.  Other  contaiminants  of  concern  were  silver  and  glycols.  Possible  operations  at 
Peterson  AFB  that  may  contribute  mercury  include  the  1)  Medical  X-Ray  facility,  2) 
Dental  Clinic  (x-ray  and  laboratory),  3)  PMEL  facility,  and  4)  Non-Destructive 
Inspection  Facility.  The  waste  from  medical  treatment  facility  (including  the  dental 
clinic)  did  not  allow  capturing  the  waste  at  the  point  of  generation.  Therefore,  a  single 
grab  sample  was  collected  at  the  junction  of  the  combined  sewer  out  fall  into  the  general 
waste  collection  sewer  system  at  Manhole  #110.  The  non-destructive  inspection  facility 
which  normally  produces  photographic  wastes  was  not  operational  at  the  time  of  the 
survey,  therefore,  no  samples  were  collected  at  that  location. 


DISCUSSION  OF  RESULTS 
Wastewater  Samples 

This  section  describes  the  normalized  analytical  results  of  this  survey.  The 
anomalies  identified  during  the  QA/QC  program  should  be  of  assistance  in  determining 
the  true  characteristics  of  the  waste  stream  at  that  particular  time  of  the  survey.  The 
sampling  sites  are  discussed  individually.  A  tabular  summary  of  the  data  results  from  the 
wastewater  sample  are  in  Appendix  D. 

Site  P-1.  Base  Discharge  Point 

Wastewater  samples  collected  at  Site  P-1  are  typically  representative  of  the 
quality  of  water  that  Peterson  AFB  discharges  to  the  Colorado  Springs  POTW.  Table  D- 
1  reports  the  results  of  samples  collected  at  Site  P-1  over  the  period  16-22  November 
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1995.  In  general,  the  contaminant  concentrations  detected  in  the  samples  collected  at  Site 
P-1  are  typical  of  a  weak  to  moderate  domestic  wastewater. 

Analytical  results  reported  in  Table  D-1  indicate  that  measurable  amounts  of 
various  constituents  are  present  in  wastewater  at  the  base  discharge  point.  Parameters 
whose  concentrations  exceeded  Colorado  Springs  POTW  permissible  concentrations 
include  0/G  (maximum  concentration  of  1 ,760  mg/L),  mercury  (maximum  concentration 
of  0.0057  mg/L),  and  pH  (5  units).  Parameters  detected  whose  concentrations  also  should 
be  noted,  but  are  not  restricted  by  the  Colorado  Springs  POTW,  include  COD  (186  mg/L 
to  379  mg/L),  TPH  (maximum  concentration  of  352  mg/L),  phenols  (maximum 
concentration  of  50  pg/L),  total  residue  (maximum  concentration  of  562  mg/L),  TDS 
(maximum  concentration  of  512  mg/L),  chloroform  (maximum  concentration  of  5.3 
pg/L),  1 ,4-dichlorobenzene  (maximum  concentration  of  1 .3  pg/L),  and  total  glycols 
(maximum  concentration  of  1,381.16  mg/L).  Additional  parameters  detected  in  samples 
collected  at  Site  P-1  include  ammonia,  Kjeldahl  nitrogen,  various  metals,  TSS, 
surfactants-MBAs,  and  Dalapon. 

Site  P-2.  Manhole  #2 

Wastewater  samples  collected  at  Site  P-2  are  typically  representative  of  activities 
which  occur  in  the  southern  most  sector  of  the  main  cantonment  area  along  Kincheloy 
Loop.  Table  D-2  contains  the  results  of  samples  collected  at  Site  P-2  over  the  period  17- 
21  November  1995.  Concentrations  of  contaminants  detected  in  samples  collected  at  Site 
P-2  are  typical  of  a  weak  domestic  wastewater. 

Analytical  results  contained  in  Table  D-2  indicate  that  the  only  parameters  which 
exceeded  Colorado  Springs  POTW  permissible  concentrations  include  0/G  (1,120  mg/L), 
and  pH  (5  units).  Both  parameters  were  detected  in  the  sample  collected  on  21  November 
1995.  Additional  parameters  detected  in  samples  collected  at  Site  P-2,  but  not  restricted 
in  concentration  by  the  POTW,  include  COD,  TPH,  ammonia,  Kjeldahl  nitrogen, 
phenols,  various  metals,  and  Dalapon.  No  measurable  concentrations  of  mercury  were 
detected  at  this  sampling  location  during  the  period  of  the  survey. 

Site  P-3.  Manhole  #1 1 

Wastewater  samples  collected  at  Site  P-3  are  typically  representative  of  activities 
which  occur  in  the  south-central  sector  of  the  main  cantonment  area  between  Peterson 
Boulevard  and  Mitchell  Street.  Table  D-3  contains  the  results  of  samples  collected  at  Site 
P-3  over  the  period  16-22  November  1995.  Concentrations  of  contaminants  detected  in 
samples  collected  at  Site  P-3  are  typical  of  a  weak  to  moderate  domestic  wastewater. 

Analytical  results  reported  in  Table  D-3  indicate  that  the  only  parameter  which 
exceeded  Colorado  Springs  POTW  permissible  level  is  pH  (5  units)  which  was  measured 
on  21  November  1995.  Parameters  whose  concentrations  exceeded  that  of  a  typical  weak 
domestic  wastewater  include  total  residue  (6,861  mg/L),  TDS  (1,284  mg/L),  and  glycols 
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(1,238  mg/L).  Additional  parameters  detected  in  samples  collected  at  Site  P-3,  but  not 
restricted  in  concentration  by  the  Colorado  Springs  POTW,  include  COD,  TPH, 
ammonia,  Kjeldahl  nitrogen,  phenols,  various  metals,  TSS,  surfactants-MBAs, 
chloroform,  and  dalapon.  No  measurable  concentrations  of  mercury  were  detected  at  this 
sampling  location  during  the  period  of  the  survey. 

Site  P-4.  Manhole  #141 

Wastewater  samples  collected  at  Site  P-4  are  typically  representative  of  activities 
which  occur  in  the  northern  sector  of  the  base  and  on  the  northeast  side  of  Peterson 
Boulevard.  Table  D-4  contains  the  results  of  samples  collected  at  Site  P-4  over  the  period 
17-21  November  1995.  Concentrations  of  contaminants  detected  in  samples  collected  at 
Site  P-4  are  typical  of  a  weak  domestic  wastewater. 

Analytical  results  contained  in  Table  D-4  indicate  that  the  only  parameter  which 
exceeded  Colorado  Springs  POTW  permissible  level  is  pH  (5  units)  which  was  measured 
on  21  November  1995.  Additional  parameters  which  include  COD,  0/G,  TPH,  phenols, 
and  various  metals,  were  detected  but  their  concentrations  were  low. 

Site  P-5.  Area  Dental  Lab 

Wastewater  samples  collected  at  Site  P-5  represent  the  activities  which  occur 
from  the  ADL.  Table  D-5  contains  the  results  of  samples  collected  at  Site  P-5  over  the 
period  17-21  November  1995.  Concentrations  of  contaminants  detected  in  samples 
collected  at  Site  P-5  are  typical  of  a  weak  domestic  wastewater. 

Analytical  results  contained  in  Table  D-5  indicate  that  the  only  parameter  which 
exceeded  Colorado  Springs  POTW  permissible  level  is  pH  (5  units)  which  was  measured 
on  21  November  1995.  Parameters  detected  whose  concentrations  also  should  be  noted, 
but  are  not  restricted  by  the  Colorado  Springs  POTW,  include  COD  (maximum 
concentration  of  340  mg/L),  phenols  (maximum  concentration  of  35  pg/L),  total  residue 
(maximum  concentration  of  403  mg/L),  and  TDS  (maximum  concentration  of  268  mg/L). 
Trace  levels  of  TPH,  various  metals,  TSS,  and  surfactants-MBAs  also  were  detected  in 
samples  collected  at  Site  P-5. 

Site  P-6.  Manhole  #69 

Wastewater  samples  collected  at  Site  P-6  are  typically  representative  of  activities 
which  occur  in  the  west-central  sector  of  the  base  between  Hamilton  Avenue  and  Stewart 
Avenue.  Table  D-6  contains  the  results  of  samples  collected  at  Site  P-6  over  the  period 
17-21  November  1995.  Concentrations  of  contaminants  detected  in  samples  collected  at 
Site  6  are  typical  of  a  weak  to  moderate  domestic  wastewater. 

Analytical  results  reported  in  Table  D-4  indicate  0/G  (104  mg/L)  and  pH  (5  units) 
were  parameters  which  exceeded  Colorado  Springs  POTW  permissible  concentrations. 
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Parameters  detected  whose  concentrations  also  should  be  noted,  but  are  not  restricted  by 
the  Colorado  Springs  POTW,  include:  COD  (maximum  concentration  of  422  mg/L),  and 
phenols  (maximum  concentration  of  139  pg/L).  Trace  levels  of  various  metals  and  TPH 
were  also  detected  in  samples  collected  at  Site  P-6. 

Site  P-7.  Manhole  #34a 

Wastewater  samples  collected  at  Site  P-7  are  typically  representative  of  activities 
which  occur  in  the  west  sector  of  the  main  cantonment  area  between  Hamilton  Avenue 
and  Ent  Avenue.  Table  D-7  contains  the  results  of  samples  collected  at  Site  P-7  over  the 
period  17-21  November  1995.  With  the  exception  of  COD,  concentrations  of 
contaminants  detected  in  samples  collected  at  Site  7  are  typical  of  a  weak  domestic 
wastewater.  COD  levels  in  Site  P-7  samples  are  characteristic  of  a  moderate  to  strong 
domestic  wastewater. 

Analytical  results  contained  in  Table  D-7  indicate  pH  (5  units)  was  the  only 
parameter  which  exceeded  Colorado  Springs  POTW  permissible  concentration. 
Parameters  detected  whose  concentrations  also  should  be  noted,  but  are  not  restricted  by 
the  Colorado  Springs  POTW,  include  COD  (maximum  concentration  of  716  mg/L),  and 
phenols  (maximum  concentration  of  46  pg/L).  Trace  levels  of  0/G,  various  metals,  and 
TPH  were  detected  in  samples  collected  at  Site  P-7. 

Site  P-8.  Manhole  #45 


Wastewater  samples  collected  at  Site  P-8  are  typically  representative  of  activities 
which  occur  at  facilities  along  Paine  Street.  Table  D-8  contains  the  results  of  samples 
collected  at  Site  8  over  the  period  17-21  November  1995.  With  the  exception  of  one  0/G 
analytical  result,  concentrations  of  contaminants  detected  in  samples  collected  at  Site  P-8 
are  typical  of  a  weak  domestic  wastewater. 

Analytical  results  contained  in  Table  D-8  indicate  0/G  (192  mg/L)  was  the  only 
parameter  which  exceeded  Colorado  Springs  POTW  permissible  concentration. 
Parameters  detected  whose  concentrations  also  should  be  noted,  but  are  not  restricted  by 
the  Colorado  Springs  POTW,  include  COD  (maximum  concentration  of  355  mg/L),  TPH 
(maximum  concentration  of  1 80  mg/L)  and  phenols  (maximum  concentration  of  60 
pg/L).  Trace  levels  of  various  metals  were  detected  in  samples  collected  at  Site  P-8. 

Site  P-9.  Manhole  #514 

Wastewater  samples  collected  at  Site  P-9  are  typically  representative  activities 
which  occur  at  facilities  along  the  northern  sector  of  Paine  Street.  Table  D-9  contains  the 
results  of  samples  collected  at  Site  P-9  over  the  period  16-22  November  1995. 
Concentrations  of  contaminants  detected  in  samples  collected  at  Site  P-9  are  typical  of  a 
strong  domestic  wastewater. 
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Analytical  results  contained  in  Table  D-9  indicate  0/G  (maximum  concentration 
of  1,152  mg/L)  and  pH  (as  low  as  4  units)  are  the  parameters  which  exceed  Colorado 
Springs  POTW  permissible  levels.  Parameters  detected  whose  concentrations  should  be 
also  noted,  but  are  not  restricted  by  the  Colorado  Springs  POTW,  include  COD 
(maximum  concentration  of  958  mg/L),  TPH  (maximum  concentration  of  640  mg/L), 
Kjeldahl  Nitrogen  (maximum  concentration  of  135  mg/L),  phenols  (maximum 
concentration  of  69  pg/L),  total  residue  (maximum  concentration  of  1,710  mg/L),  TDS 
(maximum  concentration  of  1,632  mg/L),  TSS  (maximum  concentration  of  400  mg/L), 
chloroform  (maximum  concentration  of  7.5  pg/L),  toluene  (maximum  concentration  of 
2.6  pg/L),  dalapon  (maximum  concentration  of  22.9  pg/L),  and  total  glycols  (maximum 
concentration  of  1,692.24  pg/L).  Trace  levels  of  various  metals  were  also  detected  in 
samples  collected  at  Site  P-9.  No  measurable  concentrations  of  mercury  were  detected  at 
this  sampling  location  during  the  period  of  the  survey. 

Grab  Samples:  Grab  samples  were  collected  in  order  to  characterize  the  quality 
of  effluent  discharged  from  nine  of  the  twelve  0/W  separators.  All  0/W  separator 
samples  were  collected  on  20  November  1995.  Table  D-10  contains  analytical  results  of 
these  samples. 

Effluent  grab  samples  at  the  0/W  separators  located  at  Maintenance  Dock 
Building  214,  Aircraft  Engine  Inspection,  Auto  Hobby,  and  old  Vehicle  Maintenance 
facilities  contained  various  contaminants  whose  levels  exceeded  the  Colorado  Springs 
POTW  permissible  concentrations  (See  Table  D-10  in  Appendix  D).  The  highest  levels 
of  0/G  (7,600  mg/L),  TPH  (5,760  mg/L)  and  phenols  ( 1 ,960  pg/L)  were  detected  at  the 
aircraft  engine  inspection  facility.  No  BNAs  were  detected  in  samples  collected  from  the 
PMEL  facility.  The  highest  levels  of  total  glycols  (598.68  pg/L)  were  detected  in 
samples  collected  from  the  Washrack  Building  1229. 

A  grab  sample  from  the  medical  facility  was  taken  since  there  was  no  access  to 
the  effluent  from  the  silver  recovery  units  at  the  dental  and  medical  x-ray  processor  units. 
No  measurable  concentrations  of  silver  were  detected  at  this  location,  although  mercury 
was  detected  (0.003  mg/L)  in  this  grab  sample. 

The  grab  sample  from  the  PMEL  facility  did  not  indicate  measurable 
concentrations  of  mercury,  or  surfactants  (MBAs).  The  chemical  oxygen  demand 
measured  30  mg/L  at  this  location. 

CONCLUSIONS  AND  RECOMMENDATIONS 

Armstrong  Laboratory  Occupational  and  Environmental  Health  Directorate 
personnel  stationed  at  Brooks  Air  Force  Base  (AFB),  TX  conducted  a  wastewater 
characterization  survey  at  Peterson  AFB  from  16-22  November  1995.  The  sampling  team 
also  concurrently  surveyed  the  wastewater  systems  at  Falcon  and  Cheyenne  Mountain 
AFBs.  The  goals  of  the  survey  were  to  (1 )  characterize  the  base  sewage  and  allow 
contributing  operations  to  be  identified,  (2)  determine  the  quality  of  wastewater  and  the 
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respective  loading  received  from  each  base  to  its  respective  wastewater  treatment  works, 
and  (3)  attempt  to  characterize  the  quality  of  effluent  discharged  from  existing  0/W 
separators  and  other  industrial  operations. 

Quality  Assurance  Quality  Control 

The  simultaneous  composite  surveys  at  Peterson,  Falcon,  and  Cheyenne  Mountain 
AFBs  incorporated  the  requirements  of  an  expanded,  combined  QA/QC  program.  QA/QC 
samples  utilized  during  this  survey  included  equipment  blanks,  reagent  and  trip  blanks, 
spike  samples,  duplicate  samples,  and  background  samples.  Initial  survey  results 
indicated  that  the  wastewater  at  all  three  facilities  contained  elevated  characteristics  of 
specific  contaminant  parameters  not  normally  associated  with  Air  Force  facilities  that 
have  a  light  industrial  operations  support  mission.  Therefore,  the  samples  at  all  three 
facilities  were  also  checked  against  each  other  for  trends  that  would  assist  in  determining 
the  possible  sources  of  any  contaminant  parameter  measured  during  the  survey. 

Initially,  the  equipment  blank  results  indicated  that  field  sampling  procedures  may 
have  contributed  to  contaminating  the  samples.  Reagent  blank  analytical  results  also 
indicated  that  the  preservation  reagents  into  the  sample  containers  may  have  contributed 
to  incidental  contamination  of  the  samples.  Both  spike  samples  exhibited  parameter 
concentrations  which  did  not  lie  within  their  respective  PAL.  Therefore,  the  accuracy  of 
the  analytical  results  for  these  parameters  has  been  uncertain  from  the  beginning  and  can 
not  be  qualified.  Duplicate  sample  analytical  results  have  a  cumulative  average  relative 
percent  difference  of  9.7  percent  and  the  highest  relative  percent  difference  of  1 15  percent 
exhibited  in  the  TDS  analysis.  A  background  sample  of  potable  water,  collected  from 
Peterson’s  main  gate  visitor  center,  revealed  measurable  amounts  of  various  parameters 
including:  CQD,  Q/G,  TPH,  Kjeldahl  nitrogen,  metals,  solids,  dalapon, 
bromodichloromethane,  chloroform,  total  trihalomethanes,  and  pH. 

After  reviewing  the  internal  QA/QC  program  and  specific  laboratory  samples 
analyzed  with  the  field  samples,  the  laboratory  was  ruled  out  as  a  possible  source  of  error 
on  the  analytical  results  reported  in  this  report.  With  the  assistance  of  Lt  Col  Dunovant, 
Chief  Analytical  Services  AL/QEA,  all  the  sample  results  were  reviewed  for  possible 
sources  of  error  and  contamination.  After  consulting  with  Capt  Klein  about  the  initial 
results  of  the  surveys,  it  is  highly  likely  that  sources  of  contamination  can  be  attributed  to 
three  likely  sources:  Qne,  the  “nano-pure”  laboratory  water  filtration  system  that  Peterson 
AFB  bioenvironmental  engineering  has  utilized  for  QA/QC  rinseate  and  source  water  for 
QA/QC  samples;  two,  unknown  quality  of  preservative  reagents.  Specifically,  the  nitric 
acid  may  not  have  been  of  high  quality  “laboratory  reagent  grade”  thus  having  low  levels 
of  contaminants  already  in  solution.  The  hydrochloric  acid  may  also  have  been  tainted 
causing  inaccurate  measurements  for  glycols  or  three,  TTHMs  components  being  present 
in  the  source  waters  obtained  from  the  municipally  treated  drinking  water.  Although  no 
concentrations  exceeded  the  maximum  contaminant  level  for  drinking  water,  the  pH  level 
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was  at  the  lower  limits  (>5  units)  and  one  sample  was  measured  below  (4  units  at  P-9)  the 
Colorado  Springs  POTW  permissible  concentration. 


Volatile  Organic  Compounds 

Analytical  results  of  the  reagent  blank  and  the  trip  blank  sample  revealed 
chloroform  was  the  only  purgable  aromatic  VOC  detected.  After  reviewing  the  results  of 
the  internal  QA/QC  program  at  Armstrong  Laboratory  and  the  combined  results  from  the 
three  simultaneous  surveys  at  Peterson,  Falcon,  and  Cheyenne  Mountain  Air  Force  Bases, 
it  is  highly  likely  that  the  drinking  water  systems  at  all  Peterson  and  Cheyenne  Mountain 
have  TTHMs  present.  This  was  distinguishable  after  reviewing  the  results  from  the  storm 
drain  line  from  Cheyenne  Mountain  and  the  drinking  water  supply  for  Falcon  AFB.  This 
sample  was  a  grab  sample  comprised  of  inflow  and  infiltration  water  which  flows 
naturally  through  the  mountain  and  is  discharged  into  a  separate  collection  system  and 
voided  from  the  internal  areas  of  the  mountain.  The  infiltration  water  also  provides  the 
facility  a  natural,  alternate  source  of  drinking  water.  The  background  drinking  water 
sample  taken  from  the  municipal  source  also  exhibited  the  presence  of  TTHMs.  After 
comparing  all  the  background  drinking  water  samples,  Cheyenne  Mountain’s  infiltration 
wastewater  line  exhibited  no  TTHM  concentrations,  and  multiple  TTHM  components 
were  present  in  all  the  purchased  drinking  water  systems  at  Peterson  and  Cheyenne 
Mountain  and  their  respective  receiving  wastewater  streams.  This  suggests  that  the 
potable  water  purchased  from  the  municipality  may  have  very  low  levels  of  TTHM. 

Recommendation 


Include  monitoring  surveillance  of  Chloroform  and  TTHMs  in  routine  and  non¬ 
routine  drinking  water  and  wastewater  sampling  efforts  at  all  three  Air  Force  Bases  until 
the  source  of  the  TTHMs  and  their  precursors  can  be  determined. 

Metals 


Another  area  of  interest  was  the  recurrent  presence  of  specific  metals  in  almost 
all  samples:  wastewater,  background  potables,  and  QA/QC.  After  reviewing  the  internal 
QA/QC  results  from  AL/OEA,  it  is  suspected  that  the  nitric  acid  preservative  was  not  of 
laboratory  grade  quality  and  suspect  of  being  tainted.  Due  to  the  large  scope  of  this 
combined  survey,  and  the  difficulties  at  the  time  with  shipping  hazardous  materials,  the 
survey  team  chief  asked  that  the  preservation  chemicals  be  obtained  locally  by  the  base 
bioenvironmental  engineering  flight.  The  nitric  acid  was  obtained  from  the  Air  Force 
Academy  and  its  purity  was  assumed  to  be  satisfactory.  A  sample  of  all  the  preservatives 
used  in  the  survey  were  not  retained  or  analyzed  for  quality  control  assurance  purposes. 
The  general  trend  of  all  the  sample  results  suggest  that  the  nitric  acid  was  contaminated 
with  low  levels  of  the  specific  metals:  aluminum,  chromium,  copper,  iron,  lead,  and  zinc. 
The  sample  concentrations  measured  with  these  six  metals  still  do  not  pose  a  direct  threat 
of  exceeding  discharge  prohibitions.  The  hydrochloric  acid  was  also  suspected  of 
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tainting  the  glycol  results.  A  review  of  the  results  was  conducted  to  determine  if  the 
concentrations  were  uniform  and  could  thus  be  administratively  eliminated.  These 
specific  metals  should  be  tracked  more  closely  to  ensure  whether  these  results  were 
singular  in  occurrence  or  truly  reflective  the  characteristics  of  the  waste  stream. 

Recommendation :  Future  metals  monitoring  should  be  included  by  the  base  in 
order  to  determine  whether  the  metals  results  should  be  administratively  subtracted  or 
even  withdrawn  from  the  base’s  statistical  population  of  metals  results. 

Mercury 

Mercury  levels  observed  at  site  P-1,  base  effluent,  exceeded  the  POTW  discharge 
limits.  After  careful  review,  mercury  was  not  observed  at  any  of  the  other  composite 
sampling  locations  during  the  survey,  specifically  sites  P-2,  P-3,  and  P-9.  Therefore,  the 
source  of  the  mercury  is  not  likely  to  be  from  Peterson  AFB  but  may  have  been  captured 
from  the  civilian  component  of  the  wastewater  flowing  through  this  manhole. 

Recommendation :  Collect  samples  at  site  P-2,  P-3,  and  P-9,  when  the 
municipality  is  collecting  samples  at  the  lift  station  immediately  off  main  base  (P-1). 
Request  that  split  samples  be  shared  with  the  base  for  independent  analysis.  The 
combination  of  the  four  samples  collected  by  the  base  will  further  qualify  and  confirm  the 
source  of  the  mercury. 

Lead: 


Measurable  lead  levels  were  observed  at  Sites  P-7,  P-8,  and  P-9.  Of  the  six 
samples  taken  at  Sites  P-7  and  P-8,  five  samples  were  approximately  10  times  the 
detection  limit,  but  still  below  the  general  discharge  limits.  Base  effluent  concentrations 
are  being  diluted  sufficiently  as  no  detectable  lead  concentrations  were  measured. 
Operations  in  this  zone  of  the  base  include  Air  Force  Reserve  components  including  a 
metal  fabrication  shop.  Other  shops  that  typically  have  lead  waste  streams  are  battery 
shops,  which  may  be  located  in  the  area.  Normal 

Bioenvironmental  Engineering  surveillance  activities  should  be  able  to  identify  the 
generating  processes  and  recommend  appropriate  Pollution  Prevention  (P^)  measures  to 
further  reduce  discharged  lead  levels. 

Recommendation:  Increase  bioenvironmental  engineering  surveillance  activities 
of  industrial  workplace  operations  that  include  molybdenum  (Site  P-9)  and  lead  (Sites  P- 
7  through-9)  in  their  processes.  Identify  the  operation  at  the  base  hospital  that 
incorporates  mercury  in  its  process  and  recommend  appropriate  P^  measures  to  further 
reduce  or  eliminate  discharged  levels  of  these  metals. 
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Pesticides 


The  herbicide  Dalapon  was  identified  in  the  major  Sites  P-1,  2,  3,  and  9,  the 
duplicate  samples  collected  at  site  P-9,  and  the  background  drinking  water  sample.  None 
of  the  other  QA/QC  samples  or  the  samples  from  Falcon  or  Cheyenne  Mtn  indicated 
detectable  concentrations  of  this  herbicide. 

Recommendation:  Include  herbicide  monitoring  surveillance  for  Dalapon  in 
routine  and  non-routine  drinking  water  and  wastewater  sampling  efforts  at  Peterson  AFB. 

Glycols 

Glycols  were  detected  in  almost  all  wastewater  and  QA/QC  samples  during  the 
entire  combined  survey.  No  logical  source  of  the  glycols  could  be  determined  from  the 
analytical  data.  AL/OEA  QA/QC  procedures  and  controls  were  reviewed  and  were  within 
normal  operating  criteria. 

Recommendation:  Continued  monitoring  for  glycols  at  strategic  points  throughout  the 
wastewater  collection  system.  Obtain  proper  reagent  grade  acid  from  the  laboratory 
performing  the  analysis  to  reduce  the  possibility  of  the  preservative  hydrochloric  acid 
being  contaminated.  It  is  likely  that  the  acid  obtained  from  the  Air  Force  Academy  was 
contaminated. 


Oil/Water  Separators 

The  analytical  results  indicate  that  potentially  hazardous  substances  are  being 
discharged  to  the  Peterson  AFB  sanitary  sewer  system  by  various  industrial  activities  on 
the  base.  One  possible  source  of  contamination  is  the  oil/water  separators.  The  untreated 
wastewater  from  the  oil/water  separators  combines  with  other  effluent  and  is  discharged 
to  the  Colorado  Springs  POTW.  Three  parameters  (oil  and  grease,  mercury,  and  pH) 
were  detected  at  Site  P-1,  the  base  discharge  point,  whose  levels  exceeded  those 
permitted  by  the  Colorado  Springs  POTW.  Oil  and  grease  concentrations  are  likely 
generated  from  the  zone  sampled  by  Site  P-9. 

Recommendation :  Peterson  AFB  needs  to  re-evaluate  the  use  of  its  oil/water 
separators  and  initiate  a  periodic  maintenance  program.  Many  separators  are  not  being 
utilized  and  are  either  bypassed  or  are  receiving  domestic  waste  only.  Upon  inspection, 
the  large  oil/water  separator  south  of  Manhole  #535  appears  to  be  receiving  only 
domestic  wastes  at  very  low  flow  volumes.  The  large  hangar  facility  south  of  the 
Manhole  #535  was  not  being  utilized  for  industrial  maintenance  operations  during  the 
survey. 
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Low  concentrations  of  pH  at  Site  P-1  on  18  and  21  November  1995  were  also 
exhibited  throughout  the  base  during  the  survey.  The  pH  measurements  on  21  November 
1 995  reflect  an  overall  trend  throughout  the  base.  The  pH  measurement  at  P- 1  on  18 
November  1995  however,  does  not  directly  coincide  with  any  other  site.  The  source  for 
the  low  pH  condition  at  Site  P-1  may  becoming  from  the  zone  supporting  the  Site  P-9 
location. 

Recommendation :  Continue  to  monitor  pH  utilizing  a  calibrated  pH  meter  rather 
than  the  colormetric  method  to  verify  the  ambient  pH  of  the  source  waters  and  the 
effluents  being  generated  at  Peterson  AFB. 


29 


FALCON  AIR  FORCE  BASE 


INTRODUCTION 

Falcon  AFB  maintains  a  primary  wastewater  treatment  plant  which  discharges  to 
a  series  of  leachfields.  At  the  time  of  the  survey,  Falcon  AFB  had  a  NPDES  permit  for 
Its  wastewater  effluent.  Wastewater  samples  from  five  sites,  three  O/W  separators,  and 
the  dining  hall  grease  trap  within  the  base  cantonment  area  were  collected  and  analyzed 
for  various  pollutant  parameters.  The  goals  of  the  survey  were  (1)  to  collect  wastewater 
samples  from  locations  around  the  base  which  would  accurately  characterize  the  base 
sewage  and  allow  contributing  operations  to  be  identified,  (2)  determine  the  treatment 
effectiveness  of  the  wastewater  treatment  plant,  and  (3)  attempt  to  characterize  the  quality 
of  effluent  discharged  from  existing  O/W  separators  and  the  grease  traps. 


Background 

Falcon  AFB  is  located  approximately  20  miles  east  of  Colorado  Springs, 
Colorado.  Falcon  AFB  is  home  to  the  50"'  Space  Wing  which  supports  the  Space 
Warfare  Center.  The  Space  Warfare  Center  mission  is  to  fully  integrate  theater  force 
enhancement  of  the  war  fighter  through  the  use  of  space  support  systems  for  navigation, 
intelligence,  communications,  weather,  and  theater  ballistic  missile  warning. 

Falcon  AFB  industrial  activities  are  best  described  as  light.  These  facilities 
include,  but  are  not  limited  to:  vehicle  washracks,  motor  vehicle  maintenance,  general 
engineering  maintenance,  light  electronic  maintenance  and  repair,  and  other  mission 
support  facilities. 

The  existing  wastewater  facilities  at  Falcon  AFB  incorporate  O/W  separators  and 
a  dining  hall  grease  trap  draining  into  a  central  sanitary  sewer  collection  system.  The 
sanitary  sewer  also  receives  industrial  wastewater  from  various  facilities  at  the  base.  This 
wastewater  is  discharged  to  a  wastewater  treatment  plant  located  on  base  with  the  final 
effluent  being  discharged  to  an  infiltration  basin  located  on  the  far  south  perimeter  of  the 
facility.  Falcon  AFB  maintains  an  operating  NPDES  permit  for  the  treatment  plant. 

Sampling  Strategy 

Captain  Jeffrey  Gillen  and  Captain  Christopher  Williston  conducted  a  wastewater 
characterization  presurvey  at  Falcon  AFB  on  10-13  October  1995.  During  this  presurvey, 
a  sampling  strategy  was  developed  with  the  assistance  of  Major  Daniel  Turek,  Captain 
Jay  Vietas,  and  Captain  Wendy  Klein,  Bioenvironmental  Engineering,  Peterson  AFB,  and 
Ms  Jane  Ross,  environmental  flight.  Civil  Engineering,  Falcon  AFB.  The  goals  of  the 
sampling  plan  were  to:  (1)  collect  wastewater  samples  from  locations  around  the  base 
which  would  accurately  characterize  the  base  sewage  and  allow  contributing  operations  to 
be  identified,  (2)  determine  the  treatment  effectiveness  of  the  wastewater  treatment  plant. 
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and  (3)  attempt  to  characterize  the  quality  of  effluent  discharged  from  existing  0/W 
separators  and  the  grease  traps.  Table  5  indicated  Falcon  AFB,  NPDES  Discharge  Limits. 


TABLE  5 

FALCON  AFB  NPDES  PERMIT  LIMITATIONS 


CONTAMINANT 

PERMISSIBLE  CONCENTRATION 

pH 

<6.5 ->  9 

Five  day  BOD 

45  mg/L  over  7  day  average 

Total  Suspended  Solids 

1 10  mg/L  over  a  7  day  average 

Oil  and  Grease 

1 0  mg/L  daily  average 

The  sampling  activities  were  conducted  during  the  period  16-22  November  1995. 
Five  stations  within  the  sanitary  sewer  system,  three  0/W  separators,  one  grease  trap,  and 
one  background  sampling  location  were  selected  to  be  sampled  based  on  their  locations 
relative  to  industrial  facilities  supporting  Falcon  AFB  operations.  These  locations  are 
summarized  in  Table  6. 


TABLE  6 

SAMPLING  STATION  DESCRIPTION 


SITE 

SOURCES  OF  WASTEWATER 

Manhole  54/55.  Effluent  from  the  FOTW  prior  to  discharge  into  the 
infdtration  ponds. 

Site  F-2.  FOTW  Influent 

Manhole  2.  Influent  to  the  FOTW. 

Site  F-3.  Space  Warfare 

Center,  Dining  Hall 

Manhole  9.  Buildings  300  &  400  effluent  contain  the  primary 
mission  facilities  of  the  Space  Warfare  Center,  the  command 
section,  and  the  dining  hall. 

Site  F-4.  Buildings  500  &  600 

Manhole  9.  Buildings  500  &  600  effluent  supports  the  support 
mission  functions  such  as  civil  engineering,  services,  and 
emergency  power  production. 

Site  F-5.  North  Area 

Manhole  10.  This  manhole  receives  waste  from  the  base  gymnasium 
and  storm  drainage  from  the  north  east  parking  lot  and  POL  yard. 

Site  F-6.  Fire  Department 

Fire  Department  oil  water  separator,  building  715 

Site  F-7.  Fill  Stand 

MOGAS  Fill  Stand  oil  water  separator.  North  side  of  building  600. 

Site  F-8.  Vehicle  Washrack 

Vehicle  washrack  oil  water  separator.  South  side  of  building  600 

Sites  F-9  &  F- 10.  Dining 

Hall 

Influent  &  Effluent  to  Dining  Hall  grease  trap.  Building  300 

Sampling  Methods 

The  survey  team  installed  and  programmed  an  autosampler  to  collect  24-hour  time- 
proportioned  composite  samples  at  Sites  1-5.  Wastewater  samples  were  collected  daily 
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for  three  days  at  Sites  1  through  5.  Grab  samples  were  collected  from  three  0/W 
separators,  a  grease  trap  at  the  dining  hall,  and  one  potable  water  source  which  represents 
a  background  comparison  sample.  Table  7  lists  the  collection  periods  and  the  chemical 
analyses  performed  on  the  collected  samples.  Table  B-1  of  Appendix  B,  lists  the  USEPA 
Methods  used  to  analyze  the  samples,  holding  times,  and  preservation  methods. 

TABLE  7 

ANALYSES  PERFORMED 


P  LOCATION 

ANALYTICAL  REQUIREMENTS  | 

Site  F-1  FOTW  Effluent 
Sample  Period:  3  days 

Site  F-2  FOTW  Influent 
Sample  Period:  3  days 

Sample  Type:  24-Hour  Composite 

Sample  Parameters:  EPA  Method  200.7  Metal  Screen,  EPA  Methods 
601/602  Volatile  Organic  Compounds  (VOCs),  Chemical  Oxygen 
Demand  (COD),  Oil  and  Grease  (O/G),  Total  Petroleum  Hydrocarbon 
(TPH),  Ammonia,  Total  Kjeldahl  Nitrogen,  Total  Cyanide,  Phenols, 

Total  Residue,  Filterable  Residue  (TDS),  Nonfilterable  Residue  (TSS), 
Surfactants-MBAs,  Total  glycols,  EPA  Method  615  Herbicides,  pH,  and 
Temperature. 

Site  F-3,  F-4,  F-5 

Buildings  300,  400,  500,  600, 
and  North  Area 

Sample  Period:  3  days 

Sample  Type:  24-Hour  Composite 

Sample  Parameters:  EPA  Method  200.7  Metal  Screen,  Chemical 

Oxygen  Demand  (COD),  Oil  and  Grease  (O/G),  Total  Petroleum 
Hydrocarbon  (TPH),  Ammonia,  Total  Kjeldahl  Nitrogen,  Total  Cyanide, 
Phenols,  Total  Residue,  Filterable  Residue  (TDS),  Nonfilterable 

Residue  (TSS),  Surfactants-MBAs,  pH,  and  Temperature. 

Site  F-6  Fire  Department 
Sample  Period:  1  day 

Sample  Type:  Grab 

Sample  Parameters:  COD,  O/G,  TPH,  Phenols,  Surfactants  -  MBAs, 
pH,  and  Temperature. 

Site  F-7  Fill  Stand 

Sample  Period:  1  day 

Sample  Type:  Grab 

Sample  Parameters:  EPA  Methods  624  VOCs,  COD,  O/G,  TPH, 
Ammonia,  Kjeldahl  Nitrogen  (total).  Phenols,  Surfactants-MBAs,  Total 
Glycols,  pH,  and  Temperature. 

Site  F-8  Vehicle  Washrack 
Sample  Period:  I  day 

Sample  Type:  Grab 

Sample  Parameters:  EPA  Method  200.7  metal  screen,  COD,  O/G, 

TPH,  Phenols,  Surfactants-MBAs,  Glycols,  pH,  and  Temperature. 

SiteF-9&F-10 

Dining  Hall 

Sample  Period:  1  day 

Sample  Type:  Grab 

Sample  Parameters:  O/G,  TPH,  Phenols,  Ammonia,  Total  Kjeldahl 
Nitrogen,  Phenols,  Total  Residue,  Filterable  Residue,  Nonfilterable 
Residue,  Surfactants-MBAs,  EPA  Method  615  Pesticides,  EPA  Method 
624  Volatile  Organic  Compounds,  pH,  and  Temperature. 
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Wastewater  characterization  samples  were  collected  at  each  of  the  five  sites  for  a  24-hour 
period.  The  samples  are  time-proportional  composite  samples  (i.e.,  a  composite  of  48 
samples  collected  at  0.5  hour  intervals).  The  automated  composite  samplers  used  during 
the  survey  contained  a  3-gallon  glass  “pickle”  jar.  The  pickle  jar  was  packed  in  ice  prior 
to  each  day  of  sampling.  Wastewater  pH  and  temperature  were  measured  every  day  at 
each  site  during  sample  collection.  Physical  characteristics  (odor,  color,  etc.)  of  the 
samples  were  also  noted. 

Grab  samples  were  collected  from  the  three  0/W  separators  and  the  influent  and 
effluent  of  the  grease  trap,  and  a  potable  water  sample  was  collected  in  the  dining  hall  at  a 
sink  used  for  food  preparation.  The  potable  water  sample  represents  the  quality  of  the 
source  water  feeding  the  wastewater  system.  The  samples  were  preserved  in  accordance 
with  AFOEHL  sampling  procedures,  cooled,  placed  in  iced  coolers,  and  shipped  via 
overnight  package  service  (FEDEX)  to  AL/OEA  at  Brooks  AFB. 

Site  Descriptions 

Five  sites,  three  0/W  separators,  and  one  grease  trap  located  in  the  main  cantonment  area 
of  Ealcon  AFB  were  selected  as  sampling  stations.  One  potable  water  sample  was  also 
collected  in  the  dining  hall  at  a  sink  used  for  food  preparation.  The  potable  water  sample 
represents  a  background  sample  indicating  the  water  quality  feeding  the  wastewater 
system.  Sites  were  selected  to  determine  (1)  the  source  of  contaminants  present  in  the 
Falcon  AFB  sanitary  sewer  system  and  allow  contributing  operations  to  be  identified,  (2) 
determine  the  treatment  effectiveness  of  the  wastewater  treatment  plant,  and  (3)  attempt 
to  characterize  the  quality  of  effluent  discharged  from  existing  0/W  separators  and  the 
grease  traps. 

Site  F-I.  Pond  Effluent.  Manhole  #54/55 

Samples  obtained  from  Site  F-1  were  collected  from  the  discharge  point  located  in 
the  southeastern  sector  of  the  base  at  the  treatment  plant.  Samples  collected  at  this 
location  represent  the  quality  of  wastewater  being  discharged  from  Falcon  AFB  to  the 
infiltration  ponds.  This  location  is  indicative  of  the  monitoring  requirements  established 
in  Falcon’s  NPDES  permit.  Three  24-hour,  time-proportional  composite  samples  were 
collected  at  this  site  over  a  3-day  period  (17,  18,  and  21  November  1995). 

Site  F-2.  Pond  Influent.  Manhole  #2 

Samples  obtained  from  Site  F-2  were  collected  from  Manhole  #2  located  at  the 
head  works  of  the  treatment  plant.  The  sampler  was  setup  after  the  grit  chamber  (bar 
screen).  Wastewater  samples  collected  from  this  location  are  representative  of  the 
activities  throughout  the  Falcon  and  will  provide  a  means  of  comparing  the  characteristics 
of  the  influent  with  the  effluent  and  evaluating  the  effectiveness  of  the  treatment 
operations  undertaken.  Two  of  the  three  24-hour,  time-proportional  composite  samples 
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were  collected  at  this  location  (17,  18,  and  21  November  1995).  The  sample  from  17 
November  was  not  collected  due  to  a  malfunction  with  the  auto  sampler. 

Site  F-3.  Building  300/400  Manhole  #9 

Samples  obtained  from  Site  F-3  were  collected  from  Manhole  #9  located 
immediately  east  of  building  300,  west  of  building  500,  approximately  15  to  20  feet  east 
of  the  sidewalk  adjacent  to  Navstar  Street  and  near  a  row  of  30  foot  tall  trees.  This 
manhole  is  a  central  location  that  many  samples  could  be  pulled  from.  Waste  from  the 
east,  west,  and  north  all  combine  here  and  flow  south  to  the  treatment  plant.  The  western 
invert  was  sandbagged  to  create  a  minor  backflow  sufficient  to  place  the  sampling 
strainer  into  its  unique  flow  from  buildings  300  and  400.  Building  400  is  the  facility 
primarily  housing  the  Space  Warfare  Center,  supporting  the  base’s  space  tracking 
mission.  Building  300  supports  the  dining  hall  and  command  support  functions. 
Wastewater  samples  collected  from  this  location  are  representative  of  activities  of  those 
shops  described  above.  Three  24-hour,  time-proportional  composite  samples  were  to  be 
collected  at  this  location  over  a  3-day  period  (17,  18,  and  21  November  1995).  On  the 
last  day  of  sampling,  the  autosampler  malfunctioned  and  did  not  collect  a  sufficient 
sample,  therefore,  a  grab  sample  was  collected  after  correcting  the  malfunction.  The 
significance  of  comparing  a  grab  sample  to  a  time  weighted  composite  sample  is  that 
highly  variable  fluctuations  in  waste  stream  loading  may  not  be  represented.  If  the  waste 
stream  has  non-routine  processes  or  periodic  strong  waste  discharges,  the  grab  sample 
may  not  reflect  that  input  at  all. 

Site  F-4.  Building  500/600.  Manhole  #9 

Samples  obtained  from  Site  F-4  were  collected  from  the  same  manhole  as  Site  F- 
3,  except  that  another  sandbag  was  placed  in  the  eastern  invert  to  create  a  minor  backflow 
sufficient  to  place  the  sampling  strainer  into  its  unique  flow  from  buildings  500/600. 
Building  500  supports  the  civil  engineering  functions,  information  management, 
environmental  flight,  and  some  services  functions.  Building  600  hosts  the  emergency 
electrical  generators,  military  MOGAS  fill  station,  and  power  production  (CE)  shops. 
Wastewater  samples  collected  from  this  location  are  representative  of  activities  of  those 
shops  described  above.  Three  24-hour,  time-proportional  composite  samples  were 
collected  at  this  location  over  a  3-day  period  (17,  18,  and  21  November  1995). 

Site  F-5.  North  Area,  Manhole  #10 

Samples  obtained  from  Site  F-5  were  collected  from  Manhole  #  10  located  near 
the  northwest  corner  of  the  Intersection  of  O’Malley  Avenue  and  Navstar  Street,  near  the 
north  perimeter  fence  on  the  southeastern  side  of  the  main  parking  lot.  Facilities  that 
discharge  to  this  manhole  include  the  base  gymnasium,  the  POL  yard,  the  entry  control 
facility  (building  200),  and  the  storm  effluent  from  the  northeast  parking  lot.  Wastewater 
samples  collected  from  this  location  are  representative  of  those  activities  described  above. 
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Three  24-hour,  time-proportional  composite  samples  were  collected  at  this  location  over  a 
3-day  period  (17,  18,  and  21  November  1995). 

Site  F-6.  Fire  Department.  Q/W  Separator 

Grab  samples  were  collected  from  the  0/W  separator  located  in  the  center  of  the 
southeast  driveway  of  the  new  fire  department  facility.  The  fire  chief  stated,  at  the  time  of 
the  survey,  that  maintenance  activities  were  not  being  performed  on  the  fire  equipment  or 
vehicles  at  this  facility.  The  grab  samples  were  collected  from  the  effluent  side  of  the 
separator  on  21  November  1995. 

Site  F-7,  Military  Gas  Station.  North  side  Building  600 

Grab  samples  were  collected  from  the  0/W  separator  located  on  the  north  side  of 
building  600.  The  trench  drains  from  the  military  gas  station  drain  to  this  0/W  separator 
as  does  the  industrial  wastewater  from  building  600.  The  grab  samples  were  collected 
from  the  effluent  side  of  the  separator  on  21  November  1995. 

Site  F-8,  Vehicle  Washrack,  South  side  building  600 

Grab  samples  were  collected  from  the  0/W  separator  located  on  the  south  side  of 
building  600  at  the  vehicle  washrack.  The  trench  drain  from  the  washrack  drains  to  this 
oil  water  separator  with  the  effluent  going  into  the  sanitary  sewer.  The  washrack  was 
taken  off-line  four  days  prior  to  sampling  therefore,  while  not  active,  it  was  still 
operational  and  worthy  of  being  sampled.  The  grab  samples  were  collected  from  the 
effluent  side  of  the  separator  on  21  November  1995. 

Site  F-9  &  F-IO,  Grease  Trap.  Dining  Hall 

Two  grab  samples  were  obtained  from  the  grease  trap  at  the  dining  hall.  A  sample 
was  taken  from  each  side  (influent/effluent)  of  the  grease  trap  in  order  to  evaluate  the 
effectiveness  of  the  structure.  Site  F-9  reflects  the  upstream  side  of  the  trap  indicating  the 
strength  of  the  waste  as  it  enters  the  trap.  Site  F-10  reflects  the  effluent  side  of  the  trap 
indicating  the  strength  of  the  waste  leaving  the  trap  and  entering  the  sanitary  sewer 
system.  The  grab  samples  were  collected  from  the  grease  trap  on  21  November  1995. 

Site  1 1 .  Potable  Water  Sample 

A  single  grab  sample  of  the  water  from  the  drinking  water  system  was  collected 
from  the  food  preparation  area  in  the  dining  hall.  This  sample  will  allow  a  baseline 
evaluations  of  the  source  water  that  provides  input  to  the  wastewater  samples  collected 
during  the  survey.  The  potable  sample  was  collected  on  21  November  95. 
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RESULTS 


Typical  characteristics  of  the  individual  constituents  found  in  untreated  domestic 
wastewater  are  reported  in  Table  2.  Depending  on  the  concentrations  of  these 
constituents,  wastewater  may  be  classified  as  strong,  medium,  or  weak  (4).  These 
concentrations,  along  with  the  maximum  permissible  concentrations  of  wastewater 
discharged  to  the  Falcon  AFB  FOTW,  serve  as  standards  by  which  the  quality  of  Falcon 
AFB’s  wastewater  may  be  determined.  Also,  analytical  results  of  samples  collected  from 
the  0/W  separators  indicates  their  contribution  of  pollutants  to  the  sanitary  sewer  system. 
The  analytical  results  from  the  wastewater  samples  collected  during  the  course  of  the 
survey  at  Falcon  AFB  are  summarized  by  location  in  the  following  section.  The  sampling 
sites  are  discussed  individually  and  summary  data  tables  are  provided  in  Appendix  F. 

Site  F-T  Base  Discharge  Point 

Wastewater  samples  collected  at  Site  F-1  are  representative  of  the  quality  of  wastewater 
that  Falcon  AFB  discharges  to  the  on-base  treatment  facility.  Concentrations  of 
contaminants  detected  in  samples  collected  at  Site  F- 1  are  typical  of  a  weak  domestic 
wastewater.  Appendix  F-1  contains  the  results  of  samples  collected  at  Site  F-1  over  the 
period  17-21  November  1995. 

Although  exhibiting  weak  characteristic  strength,  measurable  amounts  of  various 
constituents  are  present  in  the  wastewater  at  the  base  discharge  point.  Specific 
parameters  of  interest  include  low  chemical  oxygen  demand  (COD,  81  mg/L  to  167 
mg/L),  Oil  and  Grease  (0/G  maximum  concentration  of  14.4mg/L),  TPH  (maximum 
concentration  of  9.6  mg/L),  phenols  (maximum  concentration  of  37  |ig/L),  total  residue 
(maximum  concentration  of  868  mg/L),  filterable  residue  (TDS,  maximum  concentration 
of  885  mg/L),  Ammonia  26.4  mg/L,  Kjeldahl  Nitrogen  32.5  mg/L,  total  glycols  ranged 
from  145  to  568  mg/L.  Effluent  pH  concentrations  varied  significantly  from  6.8  to  10 
units.  Site  F-1  did  not  have  measurable  concentrations  of  VOCs,  TTHMs,  or  herbicides. 

Site  F-2.  FOTW  Influent.  Manhole  #2 

Wastewater  samples  collected  at  Site  F-2  characterize  waste  strength  entering  the 
Falcon  AFB  FOTW.  Appendix  F-2  contains  the  results  of  samples  collected  at  Site  F-2 
over  the  period  18  and  21  November  1995.  Concentrations  of  contaminants  detected  in 
samples  collected  at  Site  F-2  are  typical  of  a  weak  domestic  wastewater  with  the 
exception  of  being  high  in  solids  content.  Two  of  the  three  24-hour,  time-proportional 
composite  samples  were  collected  at  this  location  (17,  18,  and  21  November  1995).  The 
sample  from  1 7  November  was  not  collected  due  to  a  malfunction  with  the  auto  sampler. 

Analytical  results  indicate  that  total  residue  (maximum  concentration  of  952 
mg/L),  filterable  residue  (TDS,  maximum  concentration  of  1015  mg/L),  and  minor 
concentrations  of  COD  343  mg/1,  0/G  35  mg/1,  ammonia  and  Kjeldahl  nitrogen  below 
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50  mg/1,  phenols  53  mg/1,  and  very  low  levels  of  three  trihalomethanes  (brpmoform  4.3 
pg/l,  chlorodibromomethane  1 .5  pg/l,  1 ,4-dichlorobenzene  4  pg/l).  No  detectable 
concentrations  of  herbicides  were  measured  in  either  sample. 

Site  F-3.  Building  300/400.  Manhole  #9 

Wastewater  samples  from  buildings  300  and  400  characterize  concentrations  of 
contaminants  typical  of  a  weak  to  moderate  domestic  wastewater.  Analytical  results 
reported  in  Appendix  F-3  indicate  that  the  only  parameters  which  exceeded  the 
characteristics  of  a  typical  weak  domestic  wastewater  include  COD  at  265  -  465  mg/L, 
0/G  9.6  to  80  mg/L,  Ammonia  1 1.2  to  26.8  mg/L,  Total  Kjeldahl  Nitrogen  34-50  mg/L, 
and  total  residue  654  -  844  mg/L. 

Site  F-4.  Buildings  500/600.  Manhole  #9 

Wastewater  samples  collected  at  Site  F-4  are  typically  representative  of  activities 
which  occur  in  buildings  500  and  600.  Appendix  F-3  contains  the  results  of  samples 
collected  at  Site  F-4  over  the  period  17-21  November  1995.  Characterization  results 
indicate  that  the  waste  from  this  area  is  rather  high  strength. 

On  17  November  1995,  the  0/G  was  exceptionally  high  at  2175  mg/L  and  that  a 
supporting  result  measured  TPH  at  768  mg/L.  Residue  results  were  rather  high  all  three 
days  of  sampling,  total  residue  ranged  from  802  -  966  mg/L,  and  filterable  residue  608  - 
824  mg/L.  The  spike  of  the  0/G  may  have  been  due  to  a  slug  of  material  being 
discharged  to  the  sewer  system.  This  sample  site  may  have  captured  a  slug  of  material 
being  discharged  to  the  sewer  system  from  the  operations  in  buildings  500  and  600.  Such 
as  civil  engineering,  services,  or  maintenance  activities  from  the  emergency  generators  in 
building  600. 

Site  F-5.  North  Area  Manhole  #10 


Wastewater  samples  collected  at  Site  F-5  are  typically  representative  of  activities 
which  occur  in  the  north  parking  area,  the  gym,  the  entry  control  facility,  and  the  POL 
yard.  Appendix  F-3  contains  the  results  of  samples  collected  at  Site  F-5  over  the  period 
17-21  November  1995.  Concentrations  of  contaminants  detected  in  samples  collected  at 
Site  F-5  are  typical  of  a  weak  to  moderate  domestic  wastewater. 

Analytical  results  from  the  North  Area  indicate  that  the  residue  and  ammonia 
concentrations  may  warrant  additional  surveillance.  COD,  0/G,  and  TPH  levels  were 
low.  While  ammonia  (16.4  -  56mg/L),  TKN  (19.5  -  49  mg/L),  and  residues  (TDS;  356- 
448  mg/L,  and  Total  Residue  was  356  -  448  mg/L)  were  weak  to  moderate.  Trace  levels 
of  TPH,  various  metals,  TSS,  and  surfactants-MBAs  also  were  detected  in  samples 
collected  at  Site  F-5. 
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Site  F-6,  Fire  Department  0/W  Separator,  Building  715 

Wastewater  samples  collected  at  Site  F-6  represent  the  new  fire  station  and  the 
general  lack  of  maintenance  activities  occurring  at  the  fire  department.  This  is  consistent 
with  the  fire  chief  s  description  of  activities  at  the  facility.  The  only  sample  result  of 
concern  is  the  total  glycol  result  of 437.1  mg/L.  Appendix  F-4  contains  the  results  of 
samples  collected  at  Site  F-6  on  21  November  1995. 

Site  F-7.  Gas  Fill  Stand.  North  of  Building  600 

Grab  samples  collected  at  Site  F-7  represent  the  effluent  of  the  0/W  separator 
treating  the  wastewaters  from  the  MOGAS  fuel  stand.  The  fill  stand  is  sloped  toward 
exterior  trench  drains  which  would  capture  any  and  all  fuel  spills  and  all  storm  event 
precipitation.  The  results  of  these  samples  indicate  that  the  OWS  may  have  a  concern 
with  glycols  being  present  in  the  sample.  This  may  be  valid  if  the  drain  system  serves 
more  than  just  the  fuel  fill  stand,  such  as  an  interior  room  of  building  600.  Appendix  F-4 
contains  the  results  of  samples  collected  at  Site  F-7  on  21  November  1995. 

Site  F-8,  Vehicle  Maintenance  Washrack.  South  of  Building  600 

A  grab  wastewater  sample  was  collected  from  the  vehicle  washrack  south  of 
building  600.  The  washrack  was  closed  just  prior  to  initiation  of  the  survey  but  had  not 
been  drained  or  maintenanced  since  being  closed  for  the  winter  season.  Sample  results 
indicate  that  the  washrack  was  in  proper  working  order  and  no  elevated  levels  of  common 
constituents  were  measured  in  the  samples.  Oil  &  Greases,  TPH,  surfactants,  and  glycol 
concentrations  were  very  low  or  non-detected  in  the  sample.  Appendix  F-4  contains  the 
results  of  samples  collected  at  Site  F-8  on  21  November  1995. 

Site  F-9  &  F-10,  Dining  Hall  Grease  Trap.  Influent  &  Effluent 

Wastewater  samples  were  collected  at  Sites  F-9  and  F-10  to  characterize  the 
effectiveness  of  the  grease  trap  used  to  separate  typical  dining  wastes  from  food 
preparation  operations  at  Falcon  AFB.  Falcon’s  main  dining  facility  and  kitchen  has  only 
one  large  grease  trap  to  prevent  large  quantities  of  organic  greases  and  oils  from  being 
delivered  directly  to  Falcon’s  FOTW.  Upon  inspection,  the  trap  did  not  appear  to  have 
been  serviced  recently  and  was  very  odoriferous!  Food  solids  and  large  grease  clumps 
were  bypassing  the  separator  and  flowing  to  the  FOTW.  Concentrations  of  Oil  and 
Grease  were  actually  higher  on  the  effluent  side  of  the  traps  than  the  influent.  No 
detectable  presence  of  herbicides  could  be  measured  from  either  sample.  Measurable 
concentrations  of  Limonene  were  detected  in  both  influent  and  effluent  samples  (48  and 
3 1  mg/L,  respectively).  The  wastes  from  dining  facilities  are  typically  very  high  in 
strength  and  the  grease  traps  require  periodic  (normally  monthly)  cleaning  and 
maintenance.  Appendix  F-5  contains  the  results  of  samples  collected  at  Site  F-9  &  F-10 
on  21  November  1995. 
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Quality  Assurance  /  Quality  Control 


Pitcher  blanks  and  Potable  Water  Samples 

The  general  trend  of  both  of  these  samples  indicate  that  proper  technique  was 
utilized  in  the  field  sampling  operations.  The  potable  water  sample  indicates  that  there 
may  be  background  trihalomethanes  (21 .9  pg/L)  in  the  source  drinking  water  supplied  to 
Falcon  AFB.  The  maximum  contaminant  leyel  for  TTHMs  in  the  Safe  Drinking  Water 
Act  (SDWA)  is  reported  as  1 00  pg/L.  No  pesticides  were  detected  in  either  sample.  The 
concentration  of  specific  metals  continued  to  be  a  problem  with  all  the  sample  results  at 
all  three  bases  and  is  truly  indicative  of  contamination  of  the  preservative  acid.  Appendix 
F-6  contains  the  results  of  samples  collected  at  Site  F-1 1  on  21  November  1995. 

CONCLUSIONS  AND  RECOMMENDATIONS 
Metals 


In  addition  to  the  six  metals  (aluminum,  chromium,  copper,  iron,  lead,  and  zinc) 
present  from  the  suspected  contamination  of  the  nitric  acid  preservative;  barium, 
manganese,  molybdenum,  and  nickel  were  present  in  the  potable  water  sample,  and  the 
samples  collected  at  the  wastewater  treatment  plant. 

Barium 


All  metal  samples  collected  at  Falcon  AFB  contained  minor  concentrations  of 
Barium.  Barium  was  present  in  the  samples  collected  from  all  sites  where  the  analysis 
was  requested. 

Recommendation:  Continue  to  monitor  potable  and  wastewater  streams  for 
metals  especially  for  barium  with  minor  emphasis  on  manganese,  molybdenum,  and 
nickel.  Ensure  that  reagent  grade  preservation  acids  are  obtained  from  the  analytical 
laboratory  receiveing  the  samples  and  request  internal  QA/QC  laboratory  data  for  the 
metals  analysis. 


Total  Trihalomethanes 


Trihalomethanes  were  detected  in  the  potable  water  sample  and  at  the  influent  to 
the  wastewater  treatment  plant.  Due  to  the  limited  scope  of  Falcon’s  aspect  of  this 
survey,  recommend  that  continued  monitoring  be  performed  for  TTHMs  on  the  potable 
water  supply  and  the  effluent  to  the  evaporation  ponds.  If  TTHM  concentrations  in  the 
drinking  water  approach  100  pg/L,  contact  the  Bioenvironmental  Engineering  Flight  at 
Peterson  AFB  to  assist  in  identifying  whether  the  source  is  from  the  potable  water 
supplier  or  if  the  chlorine  added  by  the  base  is  reacting  with  organic  materials  in  the 
potable  water. 
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According  to  Air  Force  Instruction  (AFI)  32-1067,  wastewaters  from  operations 
which  produce  hazardous  wastes  such  as  aircraft  maintenance  operations,  are  required  to 
meet  pretreatment  standards  before  being  discharged  to  the  wastewater  treatment  plant,  or 
the  wastewater  should  be  handled  as  hazardous  waste  (6).  In  addition,  AFI  32-7041 
indicates  that  oil/water  separators  must  be  inspected  and  maintained  regularly  to  ensure 
water  quality  compliance  (7).  A  review  of  the  operation  and  maintenance  procedures  for 
the  base’s  oil/water  separators  is  recommended. 

Falcon  AFB  does  not  have  any  heavy  industrial  operations.  The  majority  of  the 
industrial  functions  common  to  the  base  could  best  be  characterized  as  administrative  and 
light  electronic  repair.  Base  operations,  including  civil  engineering  functions,  could  also 
be  classified  as  very  light  general  maintenance  operations.  And  since  Falcon  is  a  high 
security  facility,  there  are  no  residential  facilities  to  support  on  base.  Therefore,  the 
wastewater  treatment  facility  appears  to  be  operating  effectively  for  Falcon  AFB.  During 
the  survey  the  south  half  (“B  train”)  of  the  process  train  was  inactive  and  the  aeration 
units  were  under  repair.  Continued  effluent  monitoring  may  demonstrate  that  Falcon 
AFB  does  not  have  significant  problems  meeting  its  NPDES  permit  limitations.  The  vast 
majority  of  the  base  populace  resides  near  Colorado  Springs  or  on  Peterson  AFB,  CO. 

The  results  discussed  in  this  report  reflect  the  quality  of  the  wastewater  during  the 
period  of  this  survey.  Any  changes  that  may  have  occurred  to  operations,  shop  practices, 
chemical  usage,  base  population,  or  mission  since  the  completion  of  this  survey  will 
change  the  nature  of  future  discharges  into  the  sanitary  sewer  collection  system  and 
Falcon  AFB’s  FOTW. 
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CHEYENNE  MOUNTAIN  AIR  FORCE  BASE 


INTRODUCTION 

Cheyenne  Mountain  AFB  discharges  its  wastewater  effluent  to  Fort  Carson. 
Wastewater  samples  from  three  sites,  two  industrial  processes,  and  two  background  water 
sources  within  the  base  cantonment  area  were  collected  and  analyzed  for  various 
pollutant  parameters.  The  goals  of  the  survey  were  to  (1)  collect  wastewater  samples  from 
locations  around  the  base  which  would  accurately  characterize  the  base  sewage  and  allow 
contributing  operations  to  be  identified,  and  (2)  determine  the  quality  of  wastewater  that 
is  discharged  to  Fort  Carson  FOTW. 


Background 

Cheyenne  Mountain  AFB  is  located  approximately  seven  miles  southwest  of 
Colorado  Springs,  Colorado  and  is  immediately  west  of  Fort  Carson.  Cheyenne 
Mountain  supports  the  U.S.  Space  Command  and  NORAD  mission  requirements  through 
the  Cheyenne  Mountain  Operations  Center.  The  Cheyenne  Mountain  Operations  Center 
provides  the  central  hub  of  space  surveillance  activities,  monitoring  all  space  based 
platforms  from  ballistic  missile  launches  to  collision  avoidance  of  unknown  space  debris. 

Cheyenne  Mountain  AFB  industrial  activities  are  best  described  as  light.  These 
facilities  include,  but  are  not  limited  to:  vehicle  washracks,  motor  vehicle  maintenance, 
general  engineering  maintenance,  electronic  maintenance  and  repair,  and  other  mission 
support  maintenance. 

The  existing  wastewater  facilities  at  Cheyenne  Mountain  incorporate  0/W 
separators  and  a  separate  collection  system  for  infiltration  water  from  within  the 
mountain.  The  sanitary  sewer  also  receives  industrial  wastewater  from  various  facilities 
throughout  the  interior  complex  and  the  rest  of  the  base.  This  wastewater  is  ultimately 
discharged  to  a  wastewater  treatment  plant  located  immediately  down  the  mountain  on 
Fort  Carson.  Fort  Carson  maintains  and  operates  a  wastewater  treatment  plant,  FOTW. 


Sampling  Strategy 

Captain  Jeffrey  Gillen  and  Captain  Christopher  Williston  conducted  a  wastewater 
characterization  presurvey  at  Cheyenne  Mountain  AFB  on  10-13  October  1995.  During 
this  presurvey,  a  sampling  strategy  was  developed  with  the  assistance  of  Major  Daniel 
Turek,  Captain  Jay  Vietas,  and  Captain  Wendy  Klein,  Bioenvironmental  Engineering, 
Peterson  AFB,  and  Lt  Ted  Munchmeyer,  environmental  flight.  Civil  Engineering, 
Cheyenne  Mountain.  The  goals  of  the  sampling  plan  were  to:  (1)  collect  wastewater 
samples  from  locations  throughout  the  base  which  would  accurately  characterize  the  base 


41 


sewage  and  allow  contributing  operations  to  be  identified,  and  (2)  determine  the  quality 
of  wastewater  that  is  discharged  to  the  Fort  Carson  FOTW. 

The  sampling  activities  were  to  be  conducted  during  the  period  16-22  November 
1995.  Three  stations  within  the  sanitary  sewer  system,  two  industrial  grab  samples,  and 
two  background  sampling  location  were  selected  for  sampling  based  on  their  locations 
relative  to  industrial  facilities  and  major  contributing  operations  supporting  Cheyenne 
Mountain  AFB  operations.  These  locations  are  summarized  in  Table  8. 

Sampling  Methods 

The  survey  team  installed  and  programmed  autosamplers  to  collect  24-hour  time- 
proportioned  composite  samples.  Composite  wastewater  samples  were  collected  daily  for 
3  days  at  Sites  1  through  3.  Grab  samples  were  collected  from  two  industrial  areas  and 
two  water  sources  which  represent  background  comparison  samples.  Table  CM-1  also 
lists  the  collection  periods  and  the  chemical  analyses  performed  on  the  collected  samples. 
Table  B-1  of  Appendix  B,  lists  the  USEPA  Methods  that  were  used  to  analyze  the 
samples,  holding  times,  and  preservation  methods. 

Samples  collected  during  the  survey  were  analyzed  in  accordance  with  AFOEHL 
technical  report.  Recommended  Sampling  Procedures  (2).  These  procedures  generally 
follow  guidelines  established  by  the  USEPA. 

Composite  Samples 

Wastewater  characterization  composite  samples  were  collected  at  each  of  the  three 
sites  for  three  days  for  a  24-hour  period.  The  samples  were  time-proportioned  composite 
samples  (i.e.,  a  composite  of  48  samples  collected  at  0.5  hour  intervals).  The  automated 
composite  samplers  used  during  the  survey  contained  a  3-gallon  glass  “pickle”  jar  to  hold 
the  composite  sample.  The  pickle  jar  was  packed  in  ice  prior  to  each  day  of  sampling. 
Wastewater  pH  and  temperature  were  measured  every  day  at  each  site  during  sample 
collection.  Physical  characteristics  (odor,  color,  etc.)  of  the  samples  were  also  noted. 

At  the  completion  of  the  24-hour  sampling  period,  representative  samples  were 
transferred  from  the  pickle  jar  to  appropriate  sample  containers.  The  samples  were 
preserved  in  accordance  with  AFOEHL  sampling  procedures,  cooled,  placed  in  iced 
coolers,  and  shipped  by  overnight  package  service  to  AL/OEA  at  Brooks  AFB. 

Grab  Samples 

Grab  samples  were  collected  from  two  locations  and  from  two  potable  water 
sources.  Similarly,  sufficient  sample  was  collected  in  3-gallon  glass  “pickle”  jars. 
Wastewater  pH  and  temperature  were  measured  every  day  at  each  site  during  sample 
collection.  Physical  characteristics  (odor,  color,  etc.)  of  the  samples  were  also  noted. 
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The  samples  were  preserved  in  accordance  with  AFOEHL  sampling  procedures,  cooled, 
placed  in  iced  coolers,  and  shipped  via  overnight  package  service  (FedEx)  to  AL/OEA  at 
Brooks  AFB. 


Site  Descriptions 

Five  sampling  sites  located  in  the  main  cantonment  area  of  Cheyenne  Mountain 
AFB  were  selected  as  sampling  stations.  Three  of  the  five  locations  were  candidates  for 
time-weighted  composite  samples  and  the  remaining  two  were  suitable  for  grab  samples. 
Two  potable  water  samples  were  also  collected.  The  potable  water  samples  represent 
background  information  of  the  quality  of  the  water  feeding  the  wastewater  system.  Sites 
were  selected  to  (1)  determine  collect  wastewater  samples  from  locations  around  the  base 
which  would  accurately  characterize  the  base  sewage  and  allow  contributing  operations  to 
be  identified,  (2)  determine  the  quality  of  wastewater  that  is  discharged  to  Fort  Carson’s 
FOTW. 

Site  CM-T  Cheyenne  Mountain  Combined  Effluent 

Samples  obtained  from  Site  CM-1  were  collected  from  the  main  sewer  line, 
manhole  1 7,  which  discharges  Cheyenne  Mountain’s  effluent  to  Fort  Carson’s 
wastewater  collection  system.  Samples  collected  at  this  location  represent  the  quality  of 
wastewater  being  discharged  from  Cheyenne  Mountain  to  the  Fort  Carson’s  FOTW.  This 
location  should  be  able  to  provide  the  necessary  characterization  information  pertaining 
to  the  strength  of  Cheyenne  Mountains  wastewater  effluent  and  the  load  that  it  applies  to 
the  FOTW.  Three  24-hour,  time-proportional  composite  samples  were  collected  at  this 
site  over  a  3-day  period  (17,  18,  and  21  November  1995). 

Site  CM-2.  Industrial  Waste  Line 

Samples  obtained  from  Site  CM-2  were  collected  internal  to  the  mountain 
complex  at  the  industrial  waste  sumps  (sump  48/49).  Wastewater  samples  collected  from 
this  location  are  representative  of  the  internal  industrial  activities  internal  to  the  Cheyenne 
Mountain  complex.  Three  24-hour,  time-proportional  composite  samples  were  collected 
at  this  site  over  a  3-day  period  (17,  18,  and  21  November  1995). 

Site  CM-3.  Sanitary  Line 

Samples  obtained  from  Site  CM-3  were  collected  from  Manhole  #41,  located 
approximately  30  feet  from  the  southeast  corner  of  the  Support  Group  Headquarters, 
building  101.  The  sanitary  line  represents  the  effluent  loads  primarily  comprised  of 
domestic  waste  (human  waste  and  food  preparation).  Three  24-hour,  time-proportional 
composite  samples  were  to  be  collected  at  this  location  over  a  3-day  period  (17,  18,  and 
21  November  1995). 
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Site  CM-4.  Storm  Drain 


The  grab  sample  obtained  from  Site  CM-4  was  collected  from  Manhole  #33.1 1 
located  across  the  road  from  the  vehicle  high  security  entrance  gate.  The  effluent  in  this 
waste  stream  is  generated  from  the  excess  infiltration  water  that  seeps  through  the 
fissures  within  the  geologic  formations  of  the  mountain.  The  pre-survey  identified  this 
location  for  multiple  day  composite  sampling,  but  after  discussion  with  local  base  utilities 
maintenance  personnel,  this  sampling  location  was  downgraded  to  a  single  grab  sample. 
This  waste  stream  effluent  profile  was  reported  to  be  stable  and  that  no  other 
contributions  make-up  this  effluent.  Therefore,  this  sample  was  analyzed  for  potable  safe 
drinking  water  act  requirements  and  the  unique  requirements  identified  for  the  other 
sampling  locations.  The  storm  drain  effluent  combines  with  the  sanitary  sewage  from  the 
industrial  waste  line  (CM-2)  and  the  sanitary  line  (CM-3)  further  downstream. 

Site  CM-5.  Vehicle  Maintenance  and  Civil  Engineering  Operations  and  Maintenance 

The  grab  sample  obtained  from  Site  CM-5  was  collected  from  Manhole  #32.1. 

This  waste  stream  captures  the  effluent  from  the  civil  engineering  operations  and 
maintenance  complex  and  the  main  gate.  Due  to  low  flow  conditions  during  the  survey 
only  one  composite  sample  over  a  3-day  period  could  be  collected. 

Site  CM-6  Industrial  Water  and  CM-7  Domestic  Water 

Samples  obtained  from  Site  CM-6  and  CM-7  were  collected  from  the  industrial 
tind  domestic  water  reservoirs.  These  samples  represent  the  background  water  quality  of 
the  water  supplying  the  wastewater  collection  system.  A  single  sample  was  collected 
from  each  reservoir  system. 
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TABLE  8 

SAMPLING  LOCATION  DESCRIPTION 


SITE 

SOURCES  OF 
WASTEWATER 

ANALYTICAL 

REQUIREMENTS 

Site  CM-l: 

Cheyenne  Mountain 
Effluent 

Sample  Period: 

3  days 

(17,  18,&21  Nov 
95) 

Manhole  #17:  Combined 
effluent  from  Cheyenne 
Mountain  (CM)  prior  to 
entering  the  wastewater 
collection  system  at  Fort 
Carson 

Sample  Type:  24- Hour  Composite 

Sample  Parameters:  EPA  Method  200.7 

Metal  Screen,  EPA  Methods  601/602  Volatile 
Organic  Compounds  (VOCs),  Chemical 

Oxygen  Demand  (COD),  Oil  and  Grease  (O/G), 
Total  Petroleum  Hydrocarbon  (TPH), 

Ammonia,  Total  Kjeldahi  Nitrogen,  Total 
Cyanide,  Phenols,  Total  Residue,  Filterable 
Residue  (TDS),  Nonfilterable  Residue  (TSS), 
Surfactants-MBAs,  Total  Glycols,  pH  and 
temperature. 

Site  CM-2: 

Industrial  Waste 

Line 

Sample  Period: 

3  days 

(17,  18,&21  Nov 

95) 

Sump  #48/49:  Sample 
collected  internal  to  the 
mountain  complex  at  the 
industrial  wastewater  sumps 

Sample  Type:  24-Hour  Composite 

Sample  Parameters:  EPA  Method  200.7 

Metal  Screen,  EPA  Methods  601/602  Volatile 
Organic  Compounds  (VOCs),  Chemical 

Oxygen  Demand  (COD),  Oil  and  Grease  (O/G), 
Total  Petroleum  Hydrocarbon  (TPH), 

Ammonia,  Total  Kjeldahi  Nitrogen,  Total 
Cyanide,  Phenols,  Total  Residue,  Filterable 
Residue  (TDS),  Nonfilterable  Residue  (TSS), 
Surfactants-MBAs,  Total  Glycols,  pH  and 
temperature. 

Site  CM-3: 

Sanitary  Line 

Sample  Period: 

3  days 

(17,  18,&21  Nov 

95) 

Manhole  #41:  Domestic 
Sanitary  Effluent  from 
internal  of  the  mountain 
complex,  and  Support  Group 
Headquarters.  Manhole 
located  30  feet  southeast  of 
Support  Group  Headquarters 
facility 

Sample  Type:  24-Hour  Composite 

Sample  Parameters:  EPA  Method  200.7 

Metal  Screen,  EPA  Methods  601/602  Volatile 
Organic  Compounds  (VOCs),  Chemical 

Oxygen  Demand  (COD),  Oil  and  Grease  (O/G), 
Total  Petroleum  Hydrocarbon  (TPH), 

Ammonia,  Total  Kjeldahi  Nitrogen,  Total 

Cyanide,  Phenols,  Total  Residue,  Filterable 
Residue  (TDS),  Nonfilterable  Residue  (TSS), 
Surfactants-MBAs,  Total  Glycols,  pH  and 
temperature. 

Site  CM-4:  Storm 
Drain 

Sample  Period: 

1  day  (16  Nov  95) 

Manhole  #33.11:  Grab 
sample.  Internal  infiltration 
effluent  from  the  mountain 
complex.  Manhole  located 
adjacent  to  the  heigh  security 
vehicle  entrance  gate. 

Sample  Type:  Grab 

Sample  Parameters:  EPA  Method  200.7 

Metal  Screen,  EPA  Methods  601/602  Volatile 
Organic  Compounds  (VOCs),  Chemical 

Oxygen  Demand  (COD),  Oil  and  Grease  (O/G), 
Total  Petroleum  Hydrocarbon  (TPH), 

Ammonia,  Total  Kjeldahi  Nitrogen,  Total 

Cyanide,  Phenols,  Total  Residue,  Filterable 
Residue  (TDS),  Nonfilterable  Residue  (TSS), 
Surfactants-MBAs,  Total  Glycols,  pH  and 
temperature. 
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TABLE  8;  CONTINUED 
SAMPLING  LOCATION  DESCRIPTION 


SITE 

SOURCES  OF 
WASTEWATER 

ANALYTICAL 

REQUIREMENTS 

Site  CM-5:  Vehicle 
Maintenance  and 

Civil  Engineering 
Operations  and 
Maintenance 

Sample  Period: 

1;  3  day  composite 

sample 

(21  Nov  95) 

Manhole  #32:  Sampling 
location  down  gradient  from 
Main  Gate.  This  waste  stream 
captures  the  effluent  from  the 
civil  engineering  operations 
and  maintenance  complex, 
and  the  main  gate. 

Sample  Type:  Grab 

Sample  Parameters:  EPA  Method  200.7 

Metal  Screen,  EPA  Methods  601/602  Volatile 
Organic  Compounds  (VOCs),  Chemical 

Oxygen  Demand  (COD),  Oil  and  Grease 
(0/G),  Total  Petroleum  Hydrocarbon  (TPH), 
Ammonia,  Total  Kjeldahl  Nitrogen,  Total 
Cyanide,  Phenols,  Total  Residue,  Filterable 
Residue  (TDS),  Nonfilterable  Residue  (TSS), 
Surfactants-MBAs,  Total  Glycols,  pH  and 
temperature. 

Site  CM-6: 

Industrial  Water 
Reservoir 

Sample  Period: 

1  day 

(20  Nov  95) 

Background  water  sample 
collected  from  the  industrial 
water  supply  reservoir  internal 
to  the  mountain 

Sample  Type:  Grab 

Sample  Parameters:  EPA  Method  200.7 

Metal  Screen,  EPA  Methods  601/602  Volatile 
Organic  Compounds  (VOCs),  Chemical 

Oxygen  Demand  (COD),  Oil  and  Grease 
(0/G),  Total  Petroleum  Hydrocarbon  (TPH), 
Ammonia,  Total  Kjeldahl  Nitrogen,  Total 

Cyanide,  Phenols,  Total  Residue,  Filterable 
Residue  (TDS),  Nonfilterable  Residue  (TSS), 
Surfactants-MBAs,  Total  Glycols,  EPA 

Method  502,2  Total  Trihalomethanes,  pH  and 
temperature. 

Site  CM-7: 

Domestic  Water 
Reservoir 

Sample  Period: 

1  day 

(20  Nov  95) 

Background  potable  water 
sample  collected  from  the 
domestic  (municipal)  water 
supply  reservoir  internal  to 
the  mountain 

Sample  Type:  Grab 

Sample  Parameters:  EPA  Method  200.7 

Metal  Screen,  EPA  Methods  601/602  Volatile 
Organic  Compounds  (VOCs),  Chemical 

Oxygen  Demand  (COD),  Oil  and  Grease 
(0/G),  Total  Petroleum  Hydrocarbon  (TPH), 
Ammonia,  Total  Kjeldahl  Nitrogen,  Total 

Cyanide,  Phenols,  Total  Residue,  Filterable 
Residue  (TDS),  Nonfilterable  Residue  (TSS), 
Surfactants-MBAs,  Total  Glycols,  EPA 

Method  502.2  Total  Trihalomethanes,  pH  and 
temperature. 

RESULTS 

The  analytical  results  from  the  wastewater  samples  collected  during  the  course  of 
the  survey  at  Cheyenne  Mountain  AFB  are  summarized  by  location  in  the  following 
section.  Typical  characteristics  of  the  individual  constituents  found  in  untreated  domestic 
wastewater  are  reported  in  Table  2.  Depending  on  the  concentrations  of  these 
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constituents,  wastewater  may  be  classified  as  strong,  medium,  or  weak  (4).  These 
concentrations,  along  with  the  maximum  permissible  concentrations  of  wastewater 
discharged  from  Cheyenne  Mountain  AFB  to  the  Fort  Carson  FOTW,  serve  as  standards 
by  which  the  quality  of  Cheyenne  Mountain  AFB’s  wastewater  need  to  be  assessed.  The 
analytical  results  summarized  in  appendix  E  indicate  that  low  concentrations  of  various 
constituents  were  present  in  the  wastewater.  Six  metals  (aluminum,  chromium,  copper, 
iron,  lead,  and  zinc)  present  in  the  samples  are  believed  to  be  attributable  to  preservative 
contamination.  The  sampling  sites  are  discussed  individually  and  summary  data  tables 
are  provided  in  Appendix  E. 

Site  CM-1,  Cheyenne  Mountain  Combined  Effluent 

Composite  wastewater  samples  collected  at  Site  CM-1  represent  the  quality  of  the 
waste  discharged  from  Cheyenne  Mountain  to  Fort  Carson  FOTW.  Table  E-1 
summarizes  the  analytical  results  from  the  samples  over  the  period  17-21  November 
1995.  In  general  the  waste  stream  effluent  is  typical  of  a  weak  domestic  wastewater. 
Weak  concentrations  for  Chemical  Oxygen  Demand,  Oil  and  Grease,  Total  Petroleum 
Hydrocarbons,  ammonia  compounds,  phenols,  residue  (solids),  VOC’s  were  observed. 
Glycol  measurements  for  two  samples  were  below  the  detection  limit  of  50  pg/L  and  one 
sample  was  measured  at  361 .25  pg/L. 

Analytical  results  summarized  in  Table  E-1  indicate  that  low  concentrations  of 
various  constituents  were  also  present  in  the  wastewater.  Six  metals  (aluminum, 
chromium,  copper,  iron,  lead,  and  zinc)  present  in  the  samples  are  believed  to  be 
attributable  to  preservative  contamination.  The  minor  presence  of  molybdenum,  nickel, 
and  barium  were  also  detected  at  low  concentrations  but  were  not  uniformly  observed 
during  the  course  of  the  survey. 

Site  CM-2.  Industrial  Waste  Line 

Composite  samples  obtained  from  site  CM-2  were  collected  internal  to  the 
mountain  complex  at  the  industrial  waste  sumps  48  and  49.  Wastewater  samples 
collected  from  this  location  (see  figure  1)  represent  the  light  industrial  activities  interior 
to  the  Cheyenne  Mountain  complex.  Samples  were  collected  on  18  and  21  November 
1995.  Weak  concentrations  for  COD,  Oil  and  Grease,  Total  Petroleum  Hydrocarbons, 
ammonia  compounds,  phenols,  residue  (solids),  VOC’s  were  observed.  Glycol 
measurements  for  one  sample  were  non-detect  and  the  other  sample  recorded  591.97 
Pg/L. 

Site  CM-3.  Sanitary  Line 

Samples  from  Manhole  #41  represent  normal  sanitary  waste  loadings  from  the 
interior  of  the  mountain  complex  and  the  support  group  headquarters  (see  figure  1).  Over 
a  3-day  period  (17,  18,  and  21  November  1995)  the  sample  results  indicate  that 
characteristic  loading  of  this  waste  stream  is  of  medium  strength  and  is  the  primary 
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component  of  the  effluent  from  Cheyenne  Mountain.  The  sanitary  line  primarily  serves 
the  chow  hall  and  the  lavatory  facilities  within  the  complex  and  the  waste  loading  are 
typical  of  human  waste  and  food  preparation  waste  streams. 

Concentrations  for  Oil  and  Grease,  Total  Petroleum  Hydrocarbons,  metals, 
residue  (solids),  VOC’s  exhibited  weak  strength.  Moderate  to  high  strength 
concentrations  for  COD,  ammonia  compounds,  phenols,  residue  (solids),  VOC’s  were 
observed.  Glycol  measurements  ranged  from  447  to  683  pg/L.  Mercury  concentrations 
were  measured  above  the  0.002  mg/L  detection  limit  at  0.005  to  0.007  mg/L. 

Site  CM-4.  Storm  Drain 

The  single  grab  sample  obtained  from  Site  CM-4  was  collected  from  Manhole 
#33.1 1  (see  figure  1).  This  waste  stream  exhibits  very  weak  concentrations  of  the 
targeted  compounds  with  a  few  exceptions.  On  16  November  1995,  the  total  petroleum 
hydrocarbons  was  the  highest  of  any  of  Cheyenne  Mountains  TPH  samples  (320  mg/L). 
Weak  concentrations  for  OD,  TPH,  ammonia  compounds,  phenols,  residue  (solids), 
VOC’s.  Glycol  was  measured  at  916.76  pg/L. 

Base  plumbing  officials  indicated  that  the  storm  drain  receives  its  flow  from  the 
various  geologic  infiltration  sources  within  the  mountain  complex  and  that  this  waste 
stream  effluent  profile  was  reported  to  be  stable  and  that  no  other  contributions  make-up 
this  effluent.  The  TPH  and  VOC  results  indicate  that  an  illicit  interior  connection  exists 
on  the  storm  line.  The  impact  of  this  connection  is  minimal  since  the  storm  drain  line  and 
the  other  effluent  lines  co-mingle  prior  to  discharging  from  the  base.  It  is  important  to 
note  that  if  the  storm  drain  is  ever  completely  isolated  from  the  other  waste  streams  for 
direct  natural  discharge,  additional  monitoring  is  recommended  to  validate  if  and  where 
and  illicit  connection  may  exist. 

Site  CM-5.  Vehicle  Maintenance  and  Civil  Engineering  Operations  and  Maintenance 

The  one  composite  sample  obtained  from  Site  CM-5  was  collected  over  a  3-day 
period  from  17-21  November  1995.  The  analytical  results  indicate  that  this  waste  stream 
exhibits  very  weak  concentrations  (at  the  detection  limits  or  below)  of  the  targeted 
compounds.  Based  on  the  extremely  low  flow  volumes  observed  during  the  survey  the 
total  combined  impact  from  these  shops  on  the  overall  wastewater  discharged  from  CM 
should  have  no  significant  impact.  Base  environmental  and  shop  personnel  indicated  that 
minimum  operations  are  conducted  in  these  shops.  Major  vehicle  maintenance  activities 
are  contracted  out  and  conducted  off  base  in  Colorado  Springs  or  Peterson  AFB. 
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Figure  1 

Cheyenne  Mountain  AFB  Sampling  Diagram 
(CMAFB,  Dec  1993) 
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Site  CM-6  Industrial  Water  and  CM-7  Domestic  Water 


The  grab  samples  obtained  from  Site  CM-6  and  CM-7  were  collected  from  the 
industrial  and  domestic  water  reservoirs.  The  industrial  reservoir  (CM-6)  exhibited  water 
quality  characteristics  consistent  with  a  good  potable  water  system.  TTHM 
concentrations  were  non-detectable  indicating  that  organic  contaminants  are  not  present 
from  the  predominately  infiltration  groundwater  source.  Measurable  concentrations  of 
ammonia  compounds  (free  ammonia  24.0  mg/L  and  total  Kjeldahl  32.5  mg/L)  are  of 
moderate  strength.  One  analyte  of  concern  is  the  presence  of  5.4  pg/L  trichloroethylene 
which  is  above  the  5.0  pg/L  maximum  contaminant  level  for  this  compound.  A  related 
compound,  cis  -1,2-Dichloroethene  was  also  measured  at  a  concentration  of  8.3pg/L. 

Recommend  checking  other  historical  drinking  water  sample  results  for 
trichlorethene  and  ammonia  compounds  to  further  determine  whether  there  is  a  latent 
problem  with  the  source  water  or  an  anomalous  result  with  this  one  sample  result.  The 
two  VOC  compounds  are  known  laboratory  chemicals  and  may  have  cross  contaminated 
the  sample.  Internal  quality  assurance/quality  control  data  was  reviewed  on  all  sample 
results  for  this  survey  and  no  anomalies  or  problems  were  encountered. 

The  water  sample  from  the  domestic  reservoir  (CM-7)  indicates  the  presence  of 
trihalomethanes  (65.6  pg/L)  in  the  source  drinking  water  supplied  to  Cheyenne  Mountain 
AFB.  The  maximum  contaminant  level  for  TTHMs  in  the  Safe  Drinking  Water  Act 
(SDWA)  is  reported  as  1 00  pg/L.  All  other  analytical  parameter  concentrations  reported 
were  not  significant  or  at  the  non-detectable  level.  No  pesticides  were  detected  in  either 
of  the  reservoir  samples. 

Quality  Assurance  /  Quality  Control:  Pitcher  blanks  and  Background  Water  Samples 

The  general  trend  of  the  QA/QC  samples  indicate  that  proper  technique  was 
utilized  during  field  sampling  operations.  The  concentration  of  specific  metals  continued 
to  be  a  problem  with  all  the  sample  results  at  all  three  bases  and  is  truly  indicative  of 
contamination  of  the  preservative  acid. 

CONCLUSIONS  AND  RECOMMENDATIONS 

Armstrong  Laboratory  Occupational  and  Environmental  Health  Directorate 
personnel  stationed  at  Brooks  Air  Force  Base  (AFB),  TX  conducted  a  wastewater 
characterization  survey  at  Cheyenne  Mountain  AFB  from  16-22  November  1995.  The 
wastewater  effluent  quality  being  generated  on  Cheyenne  Mountain  AFB  is  typical  of  a 
very  light  industrial  source.  The  industrial  and  military  operations  support  Cheyenne 
Mountains  space  surveillance  and  tracking  mission.  Electronic  and  electrical 
maintenance  activities  are  its  primary  industrial  wastewater  generating  sources  with 
contributing  generators  being  normal  dining  hall  food  preparation  activities  and  normal 
human  waste  loads.  The  large  amount  of  storm/infiltration  effluent  further  dilutes  the 
strength  of  wastewater  effluent  being  received  by  Fort  Carson  and  its  wastewater 
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treatment  facility.  Based  on  the  findings  presented  here  and  the  results  obtained  from  the 
sampling  activities  during  this  survey,  Cheyenne  Mountain  should  have  no  significant 
impact  on  the  Fort  Carson  treatment  plant  or  the  receiving  waters  of  the  state  of  Colorado. 
If  supplemental  sampling  data  from  Fort  Carson  further  indicates  that  Cheyenne 
Mountain  AFB  may  be  causing  non-compliance  conditions  with  its  NPDES  permit, 
recommend  flow  measurement  and  contaminant  mass  balance  calculations  be 
incorporated  in  subsequent  monitoring  efforts. 

In  summary,  minor  concentrations  of  the  following  compounds  were  measured  during  the 
survey  and  may  require  additional  attention  during  routine  or  special  sampling 
operations. 

Metals 


In  addition  to  the  six  metals  (aluminum,  chromium,  copper,  iron,  lead,  and  zinc) 
present  from  the  suspected  contamination  of  the  nitric  acid  preservative;  barium, 
mercury,  and  molybdenum  were  also  consistently  detected. 

Barium 


All  the  waste  streams  from  Cheyenne  Mountain  AFB,  with  the  exception  of  the 
industrial  waste  line  (CM-2)  and  the  industrial  reservior  (CM-6),  contained  minor 
concentrations  of  Barium.  The  observed  concentrations  were  very  low,  near  the  detection 
limit  of  0.05  mg/L. 

Molybdenum 

Site  2  and  4  indicated  significant  concentrations  of  molybdenum  resulting  in 
measurable  concentrations  at  Site  1 .  The  source  waters  and  the  grab  sample  from  the  CE 
vehicle  maintenance  areas  did  not  detect  molybdenum  in  their  waste  streams. 
Molybdenum  may  be  an  indicator  of  metals  from  the  electrical/electronic  components 
within  CM. 

Mercury 


The  sanitary  line  (CM-3)  was  the  only  sampling  location  which  indicated  the 
presence  of  Mercury  for  the  entire  duration  of  the  survey.  Recommend  checking 
maintenance  activities  which  may  utilize  barometers  and  magnehelic  gauges  be  further 
investigated  to  determine  the  source  of  the  mercury.  The  mercury  source  may  be  from  a 
historical  spill  or  barometer  break  that  currently  assigned  personnel  were  not  made  aware. 
Therefore,  it  is  possible  that  the  mercury  is  located  in  the  trap  of  a  sink  or  floor  drain 
connected  to  the  sanitary  line. 

Recommendation:  Continue  to  monitor  potable  and  wastewater  streams  for 
metals  especially  for  barium  and  molybdenum.  Ensure  that  reagent  grade  preservation 
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acids  are  obtained  from  the  analytical  laboratory  receiving  the  samples  and  request 
internal  QA/QC  laboratory  data  for  the  metals  analysis. 

Glycols 

Glycol  concentrations  observed  at  Cheyenne  Mountain  were  eonsistent  with 
glycol  concentrations  observed  in  the  quality  assurance  /  quality  control  and  the  samples 
from  both  Falcon  and  Peterson  AFB’s  during  this  survey. 

Total  Trihalomethanes 


Trihalomethanes  were  detected  in  the  potable  water  sample  and  at  the  influent  to 
the  wastewater  treatment  plant.  Due  to  the  limited  scope  of  Cheyeime  Mountain’s  aspect 
of  this  survey,  recommend  that  continued  monitoring  be  performed  for  TTHMs  on  the 
potable  water  supply  and  the  effluent  to  the  Fort  Carson  FOTW.  If  TTHM  eoneentrations 
in  the  drinking  water  approach  100  pg/L,  contact  the  Bioenvironmental  Engineering 
Flight  at  Peterson  AFB  to  assist  in  identifying  whether  the  source  is  from  the  potable 
water  supplier  or  if  the  base’s  chlorination  unit  is  reacting  with  organic  materials  in  the 
potable  water. 

According  to  Air  Force  Instruction  (AFI)  32-1067,  wastewaters  from  operations 
which  produce  hazardous  wastes  such  as  aircraft  maintenance  operations,  are  required  to 
meet  pretreatment  standards  before  being  discharged  to  the  wastewater  treatment  plant,  or 
the  wastewater  should  be  handled  as  hazardous  waste  (6).  In  addition,  AFI  32-7041 
indicates  that  oil/water  separators  must  be  inspected  and  maintained  regularly  to  ensure 
water  quality  compliance  (7).  A  review  of  the  operation  and  maintenance  procedures  for 
the  base’s  oil/water  separators  is  recommended. 

The  results  discussed  in  this  report  reflect  the  quality  of  the  wastewater  during  the 
period  of  this  survey.  Any  changes  that  may  have  occurred  to  operations,  shop  practices, 
chemical  usage,  base  population,  or  mission  since  the  completion  of  this  survey  will 
change  the  nature  of  future  discharges  into  the  sanitary  sewer  collection  system 
subsequent  discharge  to  Fort  Carson’s  FOTW. 
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SEP-28-1995  11:32  FROM 


BIOENOIRONMENTRL  ENG 


TO 


RL/OEB  P.01 


DEPARTMENT  OF  THE  AIR  FORCE 

Z1ST  SPACE  WING  (APSPC) 


14  Sept  1995 


MEMORANDUM  FOR:  Armstrong  Lafboratory/OEB 

FROM:  21  AMDS/SGPB 
625  W  Ent  Ave 
Peterson  AFB  CO  8091 4-2840 

Subject:  Request  for  Wastewater  Characterization  Surveys 

1.  21  AMDS  Bioenvironmental  Engineering  Services  is  requesting  a  complete  wastewater 
characterization  survey  of  Peterson  AFB,  Falcon  AFB  and  Cheyenne  Mountain  Air  Station,  ail 
located  in  Colorado  Springs  CO.  Funds  will  be  provided  to  Armstrong  Laboratory  by  21 
AMDS/SGPB  via  AF  Form  185  for  these  surveys. 

2.  The  survey  is  requested  for  the  first  quarter  FY  1996.  (Oct*Dec  95)  timeframe.  The  following 
components  are  requested  to  be  included  in  the  survey: 

a.  Complete  wastewater  characterization  of  base  effluent  from  Peterson  AFB;  effluent  goes  to 
Colorado  Springs  POTW.  Sampling  of  nineteen  oil-water  separators  is  also  requested. 

b.  Complete  wastewater  characterization  of  base  effluent  iirom  Cheyenne  Mountain  AS;  effluent 
goes  to  Fort  Carson  Army  base  FOTW.  Three  oil-wai^  separators  also  need  to  be  sampled. 

c.  Complete  wastewater  characterization  of  base  effluent  from  Falcon  AFB,  Falcon  treats  its 
own  scwogc,  effluent  discharges  into  on-site  rapid  infiltration  beds.  Falcon  AFB  has  seven  oil- 
water  separators  that  need  to  be  sampied/characterized. 

3.  We  have  been  in  contact  with  Capt  Jeff  Gillan  of  your  water  quality  branch;  we  have 
tentatively  scheduled  a  pre-survey  visit  and  project  kick-off  meeting  here  the  week  of  10-13 
October  1995.  Please  let  me  know  as  soon  as  possible  if  you  can  support  this  request  and  the 
projected  dates  for  the  pre-survey.  Direct  any  questions  regarding  this  request  to  me  at  DSN  834- 
7721.  Fax:  8370. 

DANIEL  R.  TUREK.  Maj,  USAF,  BSC 
Director,  Bioenvironmental  Engineering 

cc:  21  CES/CEV 
50  CES/CEV 
721  CES/CEV 


STRENGTH  AND  PREPAREDNESS 


56 


TOTRL  P.01 


APPENDIX  B 


57 


WASTEWATER  ANALYTICAL 


AND  PRESERVATION  METHODS 


PARAMETER 

EPA  METHOD 

PRESERVATION 

HOLDING  TIME 
(days) 

Aluminum 

200.7 

HNO3 

180 

Antimony 

200.7 

HNO3 

180 

Arsenic 

200.7 

180 

Barium 

200.7 

180 

Beryllium 

200.7 

180 

Cadmium 

200.7 

HNO3 

180 

Chromium  (Total) 

200.7 

HNO3 

180 

Cobalt 

200.7 

HNO3 

180 

Copper 

200.7 

HNO3 

180 

Iron 

200.7 

180 

Lead 

200.7 

180 

Manganese 

200.7 

180 

Mercury 

200.7 

HNO3 

180 

Molybdenum 

200.7 

HNO3 

180 

Nickel 

200.7 

HNO3 

180 

Selenium 

200.7 

HNO3 

180 

Silver 

200.7 

HNO3 

180 

Thallium 

200.7 

HNO3 

180 

Titanium 

200.7 

HNO3 

180 

Vanadium 

200.7 

HNO3 

180 

Zinc 

200.7 

HNO3 

180 

Cyanide 

335.3 

NaOH 

14 

Chemical  Oxygen  Demand 
(COD) 

410.4 

H,SO„4°C 

28 

Phenols 

420.2 

H,S04,4°C 

28 

Oil  and  Grease 

413 

H,S04,4°C 

28 

58 


PARAMETER 

EPA  METHOD 

PRESERVATION 

HOLDING  TIME 
(days) 

Total  Petroleum 
Hydrocarbons  (TPH) 

418.1 

H2S04,4=C 

28 

Total  Toxic  Organics 

625 

4°C 

7 

Residue,  Total 

160.3 

None 

28 

Residue,  Filterable 

160.1 

None 

28 

Residue,  Nonfilterable 

160.2 

None 

28 

Surfactants-MBAs 

425.1 

4°C 

2 

Purgeable  Halocarbons 

602 

4°C 

14 

Purgeable  Aromatic 

Volatiles 

601 

4°C 

14 

Base/Neutral  Acids 

625 

4°C 

14 

Herbicides 

615 

4°C 

14 

Total  Glycols 

NYAPC-44 

4°C 

n/a 
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TABLE  D-1:  SAMPLE  ANALYTICAL  RESULTS  -  SITE  1,  BASE  DISCHARGE  POINT 

PETERSON  AIR  FORCE  BASE  WASTEWATER  CHARACTERIZATION  SURVEY 

16-22  NOVEMBER  1995 

— 

— 

1&-NOV-9S 

17-NOV-95 

18-NOV-95 

19-NOV-95 

20-NOV-95 

21-NOV-95 

Thursday 

Friday 

Saturday 

Sunday 

Monday 

Tuesday 

Wednesday 

HERBICIDES 

ngm 

igjg 

<1.2 

<1.2 

SCB*** 

<1.2 

<1.2 

<1.2 

<1.2 

<0.91 

<0.91 

SCB*** 

<0.91 

<0.91 

<0.91 

<0.91 

Datapon 

6.29 

9.09 

SCB*** 

6.46 

7.43 

13 

10.6 

Oicamba 

<0.27 

<0.27 

SCB*** 

<0.27 

<0.27 

<0.27 

<0.27 

OichloroproD 

<0.65 

<0.65 

SCB*** 

<0.65 

<0.65 

<0.65 

<0.65 

Oinoseb 

Bfwni 

<0.07 

<0.07 

SCB*** 

<0.07 

<0.07 

<0.07 

<0.07 

BlltfiB 

<249 

<249 

SCB— 

<249 

<249 

<249 

<249 

MCPP 

R*!i9 

<192 

<192 

SCB*** 

<192 

<192 

<192 

<192 

<0.17 

<0.17 

SCB*** 

<0.17 

<0.17 

<0.17 

<0.17 

<0.20 

<0.20 

SCB*** 

<0.20 

<0.20 

<0.20 

<0.20 

SAMPLE  NUMBER 

— 

GN951539 

GN951575 

GN951617 

GN951653 

GN951689 

GN951707 

GN951725 

EPA  METHOD  NYAPC-44 

— 

i  WRmPf 

lll;M 

843.55 

962.87 

734.91 

944.48 

1381.16 

879.51 

1231.72 

SAMPLE  NUMBER 

CN951540 

CN951576 

CN941618 

CN951654 

CN951690 

CN951708 

CN951726 

Note:  1]  Shaded  values  exceed  Color 

2)  Parameters  in  bold  with  “B"  q 

3)  NA*  -  Not  analyzed. 

4)  Volatile  Organic  Compounds' 

5)  SCB***  -  Sample  container  br 

ado  Sp 
ualifier 

*  -  Ace 
oke. 

rings  POTW  perm 
ir>dicate  the  conta 

tone  and  other  fu< 

issible  concentration. 

minant  was  detected  in  blank  sample(s). 

}l  hydrocartwns  were  detected  in  all  VOC  sample  analyses. 
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3,  MANHOLE  #11 

rATER  CHARACTERC21AT10N  SURVEY 

ABER 1995  _ 
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TABLE  D-3:  SITE  3,  MANHOLE  #11 
PETERSON  AIR  FORCE  BASE  WASTEWATER  CHARACTERIZATION  SURVEY 
16-22  NOVEMBER  1995 


SAMPLE  NUMBER  i  ICN951549 _ |CN»S1S84  ICN941627 


Note:  1)  Shaded  values  exceed  Colorado  Springs  POTW  permissible  concentration. 

2)  Parameters  In  bold  with  “B'  qualifier  indicate  the  contaminant  was  detected  in  blank  sample(s). 

3)  Sample  coliected  broke 


TABLE  D-4:  SAMPLE  ANALYTICAL  RESULTS 
SITE  4,  Housing  ,  Manhole  #141 

PETERSON  AIR  FORCE  BASE  WASTEWATER  CHARACTERIZATION  SURVEY 

16-22  NOVEMBER  1995 


GROUP  A  &  B  ANALYTES  _ _ 


Chemical  Oxvqen  Demand  "B" 


Oil  and  Grease  "B"  _ 


Total  Petroleum  Hydrocarbon  "B”  I  mo/L 


17-NOV-95 


18-NOV-95 


21-NOV-95 


GROUP  E  ANALYTES 


Phenols 


GROUP  G  _ 


Residue  Total  "B" 


Residue,  Filterable  (TDS)  "B” 


Residue.  Nonfilterable  (TSS 


Surfactants-MBAs 


ON  SITE  ANALYSES 


Temoerature 


SAMPLE  NUMBER 


CN951551 

CN951587 

CN951 629 

GN951552 

GN951588 

GN951630 

Note:  1 )  Shaded  values  exceed  Colorado  Springs  POTW  permissible  concentration. 

2)  Parameters  in  bold  with  "B"  qualifier  indicate  the  contaminant  was  detected  in  blank  sample(s). 
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TABLE  D-8:  SITE  8,  MANHOLE  #45 
PETERSON  AIR  FORCE  BASE 
WASTEWATER  CHARACTERIZATION  SURVEY 
16-22  NOVEMBER  1995 


GROUP  A&B  ANALYTES 


Chemical  Oxygen  Demand 


Oil  and  Grease  "B"  _ _ 


Total  Petroleum  Hydrocarbon  "B" 


17-NOV-9S 

18-NOV-95 

UNITS 

Friday 

Saturday 

355 

331 

1  mg/L  1 

14.2 

19.2 

ISS9 

8 

4.8 

Tuesday 


128 


■^'192  • 


180 


GROUP  E  ANALYTES 


Phenols 


GROUP  F  ANALYTES 


Aluminum 


Antimony  _ 


Arsenic  _ 


Barium 


Beryllium 


Cadmium 


Chromium  "B" 


Cobalt 


Copper ”B" _ 


Iron  "B" 


Lead  "B" 


Manganese _ 


Mercury _ 


Molybdenum _ 


Nickel  “B" 


Selenium 


Silver 


Thallium 


Titanium 


Vanadium 


Zinc  “B- 


1.1 

0.307 

0.354 

<0.003 

<0.003 

<0.003 

<0.005 

<0.005 

<0.005 

0.083 

<0.050 

<0.050 

<0.001 

<0.001 

<0.001 

0.008 

0.006 

0.003 

0.02 

0.023 

<0.010 

<0.050 

<0.050 

<0.050 

0.087 

0.047 

0.049 

2.72 

1.57 

1.526 

0.05 

0.043 

0.013 

0.089 

0.075 

0.058 

0.0005 

<0.0002 

<0.0002 

<0.030  ^ 

<0.030 

<0.030 

<0.030 

<0.030 

<0.005 

<0.005 

<0.005 

<0.010 

<0.010 

<0.010 

<0.001 

<0.0001 

<0.001 

0.105 

<0,050 

<0.050 

<0.050 

<0.050 

<0.050 

0.806 

0.441 

0.255 

6.5 

6 

6-5 

18 

18 

18 

ON  SITE  ANALYSES 


pH  _ 


Temperature 


SAMPLE  NUMBER 


Note:  1)  Shaded  values  exceed  Colorado  Springs  POTW  permissible  concentration. 

2)  Parameters  in  bold  with  "B"  qualifier  indicate  the  contaminant  was  detected  in  blank  sample(s). 


CN951562 

CN951598 

CN951563 

CN951599 

GN951564  i 

GN951600 
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Table  E-1 :  Site  CM-1  Cheyenne  Mountain  Effluent  to  Fort  Carson 

Wastewater  Characterization  Survey;  16-22  November  1995 
Cheyenne  Mountain  AFB,  CO _ 


liROUP  A  &  B  ANALYTES  (mo/L) 
i^hemical  Oxvaen  Demand 


COLLECTION  DATE  COLLECTION  DATE  I  COLLECTION  DATE 

_ Fri,  17N0V95  Sat,  18  Nov  95  Tues.  2iNov95 

-  88 1  831  58 


■UJM 


GROUP  D  ANALYTES  (ma/L 


Cyanide  (Total 


GROUP  E  ANALYTES  fuq/L) 

Phenols 


33l<10 


GROUP  F  ANALYTES  (ma/L) 


Antimon 


Arsenic 


Barium _ 

Beryllium 

Cadmium 

Chromium 

Cobalt _ 

opper _ 

Iron _ 

Lead _ 

Manganese 

Mercury 

Molybdenum 


Thallium 


Titanium 
Vanadium 
c 


IHQi 


<0.005 

<0.005  <0.005 

0.061 

0.057  <0.050 

<0.001 

<0.001  <0.001 

<0.001 

<0.001  <0.001 

0.014 

0.069 

<0.050 

<0.050  <0.050 

<0.010 

0.01  <0.010 

0.232 

0.408 

0.016 

<0.005  <0.005 

<0.030 

<0.030  <o.nan 

l<0.0002 


<0.010 

<0.001 


<0.050 

<0.050 


l<0.0002 


<0.010 

<0.0001 


<0.050 

‘<0.050 


l<0.0002 


<0.010 

<0.001 


<0.050 

<0.050 


0.025 


0.223 


G roup  G  (mg/L 


281 


ON  SITE  ANALYSES 

5 

5 

5 

49 

49 

50 

SAMPLE  NUMBERS  C 

:N951943  C 

;N951961  C 

/N951 979 

_ _ _ c 

:N951944  C 

;N951962  C 

^N951980 

G 

!N951945  C 

5N951963  C 

5N951981 
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GROUP  A  &  B  ANALYTES  (mo/Ll 


Chemical  Oxygen  Demand 


Oil  and  Grease 


Total  Petroleum  Hydrocarbon 


Ammonia  _ 

Kieldahl  Nitrogen  (total) 


TABLE  E-2  SITE  CM-2:  Industrial  Waste  Line 
CM-3:  Sanitary  Waste  Line 

Wastewater  Characterization  Survey:  1 6-22  November  1 995 

Cheyenne  Mountain  AFB,  CO  I 


^  CM-2  I  _  CM -3 


COLLECTION  DATE  I  COLLECTION  DATeI  COLLECTION  DATE  I  COLLECTION  DATE  I  COLLECTION  DATE 


18  Nov  95  I  21 -Nov-95  I  17-Nov-95  1  18-Nov-9S  \  21  Nov  95 


21 -Nov-95 


mt 


GROUP  E  ANALYTES 


Phenols _ 

GROUP  F  ANALYTES  (mo/L) 


Aluminum 


Arsenic 


Barium 


Beryllium 


Cadmium 


Cobalt 


Copper 


Iron 


Lead 


Manganese 


Molybdenum 


Nickel 


Selenium 


Thallium 


Titanium 


Vanadium 


Residue.  Nonfilterable  (TSS) 


Surfactants-MBAs 


ON  SITE  ANALYSES 


H  (units)  _ 

Temperature  (°F) _ 

SAMPLE  NUMBERS 


l<0.010  l<0.010 


0.8531  0.861  0.798 


0.005 1<0.005  <0.005 


<0.030 


<0.0002 _ <0.0002 _ I _ 0.0005 _ 0.0005 _ 0.0007 

_ 0.277  ~  0.696|<0.030  <0.030 _ <0.030 _ 

<0.030  [<0.030  l<0.030  I  <0.030  [<o7o30 

<0.005 


<0.010 


<0.001  <0.0001  <0.001 


<0.050 


<0.050 


6l  0.1381  0.1241  0.1391  0.18 


161 

312 

148 

296 

908 

470 

650 

278 

<0.1 

0.4 

5 

5 

50 

50 

CN951949  ( 

:N951967 

CN951950  ( 

:N951968 

GN951951  ( 

3N951969 

ESI 


CN951956 


GN951957 


CN951974 


GN951975 


CN951991 


CN951992 


IGN951993 
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Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY; 
15  Nov -22  Nov  1995 

TABLE  F-1  SITE  1:  Pond  Effluent 


Total  Petroleum  Hydrocarbon 


GROUP  C  ANALTYES  (mg/L 


GROUP  D  ANALYTES 


Cyanide  (Total) 


Arsenic 
Barium 
Beryllium 
Cadm  iu m 
Chrom  ium 
Cobalt 
Copper 
Iron 


Lead 


M  ercury _ 

Molybdenum 

Nickel _ 

Selenium 

Silver _ 

Thallium 


Titanium _ 

Vanadium 


Zinc 


Residue  Total 


Residue,  Nonfilterable  (TSS 


Surfactants-M  BAs _ 


.4 

6.4 

9.6 

T 

26.4 

24.6 

29.5 

32.5 

<0.005 


|<0.005 


GROUP  E  ANALYTES  (pg/L) 

Phenols 

37 

26 

<10 

GROUP  F  ANALYTES  (mg/L) 

Alum  In  urn 

0.231 

0.246 

0.195 

<0.005 

<0.001 

<0.001 

<0.050 


<0.005 

<0.001 

<0.001 

<0.050 


0.056 


0.591 


<0.005 


1<0.0002 


<0.005 


|<0.0002 


0.694 

0.044 


<0.005 

<0.010 


|<0.001 


<0.050 

<0.050 


<0.010 

<0.010 


<0.001 


<0.050 


<0.050 


_ <0.005 

0.058 _ 

_ <0.001 

_ <0.001 

0.038  <0.010 

_ <0.050 

0.058  _ 

0.727 


_ <0.0002 

0.588  _ 

0.036  <0.030 

_ <0.010 

<0.010 


_ <0.001 

<0.050 


_ <0.050 

0.051  <0.050 


ON  SITE  ANALYSES 

~H  (units) _ 

T em  perature  (°C) 
SAMPLE  NUMBERS 


CN951  846 
'CN951847 
'GN951848 


CN951866 

'CN951667 

GN951868 


CN951686 

CN951887 

'GN951888 


G  Ivcols  (total 


Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY: 
15  Nov  -  22  Nov  1995 

TABLE  F-1  SITE  1:  Pond  Effluent 


VOLATILE  COMPOUNDS 


EPA  Method  601  /602 _ 

Benzene 


COLLECTION  DATE 


I  Fri,  17  Nov  95  |  Sat,  18  Nov  95  |Tues.  21  Nov  95 


Benzyl  Chloride 

< 

Bromobenzene 

< 

Bromodichloro  me  thane 

< 

Bromoform 

< 

Brom  omethane 

< 

Carbon  tetrachloride 

< 

Chlorobenzene 

< 

Chlorodibrom  omethane 

< 

Chloroethane 

< 

Chloroform 

< 

2-Chlorethylvinyl  Ether 

< 

Chloromethane 

< 

Chlorodibrom  omethane 

< 

Dibromom  ethane 

< 

1 .2- Dichlorobenzene _ [<J _ 

1 .3- Dichlorobenzene _ <J _ 

1 .4- Dichlorobenzene _ <J _ 

Dichiorodifluorom  ethane _ _<1 _ 

1 .1- Dichioroethane _ __£l _ 

1 .2- Dichloroethane _ <J _ 

1 ,1  -Dichloroethene _ _<1 _ 

T  rans-1 ,2-Dichloroethene _ j<1 _ 

1  >2-Dichloroethene _ ^_<1 _ 

1 .2- Dichloropropane  _ <J _ 

Cis-1 .3-Dichioropropene _ j<1 _ 

T  rans-1 ,3>Dichloropropene _ <J _ 

Ethyt  Benzene _ __<1 _ 

Methylene  Chloride _ _j<1 _ 

1 .1 .1 .2- T  etrachloroethane  <1 


1 ,1 ,2,2-T  etrachloroethane _ _<1 _ 

Tetrachloroethylene _ 5I _ 

T  oluene _ j<1 _ 

1 .1.1- Trichloroethane _ j<1 _ 

1 .1 .2- T  richloroethane _ _<1 _ 

Trichloroethylene  <1 _ 


T  richlorofluorom  ethane  l<1 


1 ,2,3-T  richloropropane  _ <J _ 

Vinyl  Chloride _ __<1 _ 

o^Xylene _ _ 

p,m“Xylene _  <1 _ 

SAMPLE  NUMBER  GN951849 


<1 

<1 

<1 

<1 

<1 


<1 


_ 

“<1 


<J _ 

‘-<1 _ 

'<J _ 

'<1 


<1 


<1 


j<1 _ 

’<1 _ 

<1 _ 

'<1 _ 

“<1 _ 


<1 _ ^ 


<1  _ 


_<1 _ 

_ 

‘<J1 _ 

"<J _ 

"<1 _ 

'<1 


j<1 _ 

‘<1 _ 


<J _ 

"<1 _ 

'  -<1 _ 

”j<1 _ 

"<1 _ 

“<1 _ 


<1 


_ 

'j<1 _ 

£1 _ 

'*£1 _ 

"GN951869 


<1 _ 

'<1 _ 

"-<1 _ 

'<1 _ 

'■<1 _ 

'<J _ 

'jcl _ 

‘<1 _ 

<1 _ 

"<1 _ 

'£l _ 


<1 _ 

"<1 _ 

'<1 _ 

'<J _ 

‘<1 _ 

'£l _ 


-kiJ _ 


<J _ 

‘<1 _ 

"<J _ 

_<1 _ 

GN941889 
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Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY: 

15  Nov  -  22  Nov  1995 

TABLE  F-1  SITE  1:  Pond  Effluent 

COLLECTION  DATE  | 

EPA  METHOD  615  (ug/L) 

Fri,  17  Nov  95 

Sat,  18  Nov  95 

T ues,  21  Nov  95 

2,4-D 

BBS 

<1.2 

<1.2 

2,4-DB 

BBS 

<0.91 

<0.91 

Dalapon 

BBS 

<5.8 

<5.8 

DIcamba 

BBS 

<0.27 

<0.27 

Dichloroprop 

BBS 

<0.65 

<0.65 

Dinoseb 

BBS 

<0.07 

<0.07 

MCPA 

BBS 

<249 

<249 

MCPP 

BBS 

<192 

<192 

Silvex 

BBS 

<0.17 

<0.17 

2,4, 5-T 

BBS 

<0.20 

<0.20 

SAMPLE  NUMBER 

GN951850 

GN951870 

GN951890 

|*Broken  Before  Shipment  Refrigerator  Froze  Sam| 

D\e  &  Broke  Bottle  1 
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Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY; 
15  Nov -22  Nov  1995 

TABLE  F-2,  SITE  F-2:  Pond  Influent 


GROUP  A  &  B  ANALYTES  (mg/L) 


Chemical  Oxygen  Demand 


Oil  and  Grease 


Total  Petroleum  Hydrocarbon 


COLLECTION  DATE 


Group  C  Analytes  (mg/L) 
Ammonia 


IgROUP  D  analytes  (mg/L) 

<0.005 

GROUP  E  ANALYTES  (pgA.) 

Phenols 

53 

GROUP  F  ANALYTES  (mg/L) 

Aluminum 

0.096 

Antimony 

<0.003 

Arsenic 

<0.005 

Barium 

0.059 

Beryllium 

<0.001 

Cadmium 

<0.001 

Chromium 


Cobalt 


Copper 


Iron _ 

Lead _ 

Manganese 

Mercury 


Molybdenum 


Nickel 


Selenium 


Silver 


Thallium 

Titanium 

Vanadium 

Zinc 


lrc!a«Wci?:xBH 


Residue  Total 


Residue,  Filterable  (TPS) 
Residue,  Nonfilterable  (TSS) 
Surfactants-MBAs 


I  <0.050 


<0.005 
‘  <0.030 
<0.0002 


<0.030 


<0.005 


<0.010 
'  <0.001 
‘  <0.050 
'  <0.050 


0.019  <0.010 


<0.050 


I  <0.0002 


<0.030 


<0.010 


<0.010 

<0.001 

<0.050 


m\ 


ON  SITE  ANALYSES 


SAMPLE  NUMBERS 


m\ 


CN951852 

CN951872 

CN951853  1 

CN951873 

GN951854 

GN951874 
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Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY: 
15  Nov  -  22  Nov  1995 

TABLE  F-2,  SITE  F-2:  Pond  Influent 


'  ‘T . 

COLLECIION 

DATE 

IvOLATlLE  COMPOUNDS  (gq/L) 

Fri.  17  Nov  95 

Sat,  18  Nov  95 

EPA  METHOD  601/602 


Benzene _ 

Benzyl  Chloride _ 

Bromobenzene _ 

Bromodichlorom  ethane 

Bromoform _ _ 

Bromomethane _ 

Carbon  tetrachloride _ 

Chlorobenzene _ 

Chlorodibromom  ethane _ 


Chloroethane _ _ 

Chloroform _ _ 

2-Chtorethylvinyt  Ether 

Chloromethane _ _ 

Chlorodibromomethane 

Dibromomethane _ 

1 ,2>Dichlorobenzene _ 

1,3-Dichlorobenzene  _ 


1 ,4-Dichlorobenzene _ 

D  ich  lo rod  if  luorom  ethane 

1 ,1  -Dichloroethane _ 

1 .2- Dichloroethane _ 

1 ,1  -Dichloroethene _ 

T  rans-1 ,2-Dichloroethene 

1 .2- Dichloroethene _ 

1 .2- Dichloropropane 
Cis-1 ,3-Dichloropropene 
Trans-1 ,3-Dichloropropene 

Ethyl  Benzene _ _ 

Methylene  Chloride _ 

1,1 ,1 .2‘Tetrachloroethane 

1 .1 .2.2- Tetrachloroethane  ~ 

Tetrachtoroethylene _ 

T  oluene 


1,1,1  -T  richloroethane _ 

1 .1 .2- Trichloroethane  ~~ 

T  richloroethylene _ 

Trichlorofluorom  ethane 

1 .2.3- Trichloropropane 

Vinyl  Chloride _ 

o-Xylene  _ 


p,m -Xylene _ _ 


SAMPLE  NUMBER 


TGN951855 
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Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY: 

15  Nov  -  22  Nov  1995 

TABLE  F-2,  SITE  F-2:  Pond  Influent 

COLLECTION  DATE  I 

EPA  METHOD  615  (pg/L) 

Fri,  17  Nov  95 

Saf,  18  Nov  95 

2.4-D 

<1.2 

<1.2 

2,4-DB 

<0.91 

<0.91 

Dalapon 

<5.8 

<5.8 

Dicamba 

<0.27 

<0.27 

Dichloroprop 

<0.65 

<0.65 

Dinoseb 

<0.07 

<0.07 

MCPA 

<249 

MCPP 

<192 

Sllvex 

<0.17 

<0.17 

2,4,5-T 

<0.20 

<0.20 

SAMPLE  NUMBER 

GN951856 

GN951876 
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Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY: 
15  Nov -22  Nov  1995 

TABLE  F-3  SITE  3:  Bldq  300/400 


GROUP  A  &  B  ANALYTES  (m 


Chemical  Oxyqen  Demand 


Oil  and  Grease 


Total  Petroleum  Hydrocarbon 


•BH 


COLLECTION  DATE 


Fri,  17  Nov  95  Sat,  18  Nov  95  Tues.  21  Nov  95 


24  hr  comoosite  24  hr  comoosite  arab 


465  473  265 


80  16 


14.4 


m 


IS 


GROUP  C  ANALYTES  fmo 
Ammonia 


GROUP  E  ANALYTES  I 
Phenols 


RSI 


Aluminum 

0.13 

0.121 

0.36 

Antimony 

<0.003 

<0.003 

<0.003 

Arsenic 

<0.005 

<0.005 

<0.005 

Barium 

0.09 

A 

O 

b 

o 

0.05 

Beryllium 

<0.001 

<0.001 

<0,001 

Cadmium 

<0.001 

<0.001 

0.001 

Chromium 

0.024 

0.032 

<0.020 

Cobalt 

<0.050 

<0.050 

<0.050 

1 

0.061 

0.041 

Iron 

0.325 

0.588 

Lead 

<0.005 

o 

b 

o 

<0.020 

Manqanese 


Mercury 

Molybdenum 


Nickel 


Selenium 


Silver 


Thallium 


Titanium 

Vanadium 

Zinc 


GROUP  Gfm 


Residue  Total 


Residue.  Nonfilterable  fTSS 


Surfactants- MBAs 


<0.030 


<0.0002 

<0.030 


<0.030 


<0.010 


<0.001 


<0.050 

<0,050 


<0.030 


_ <0.0002 

<0.030 


<0.030 


0.005  <0.005 


<0.010 


<0.0001 


_ <0.050 

_ <0.050 

0.074  <0.050 


<0.030 


<0.0002 

<0.030 


<0.030 


<0.005 


<0.010 


<0.001 


<0.050 

<0.050 


ON  SITE  ANALYSES 


H  (units) 


Temperature  (®C) 


SAMPLE  NUMBERS 

CN951857 

CN951877 

CN951897 

CN951858 

CN951878 

CN951898 

GN951859 

GN951879 

GN951899 

100 


101 


102 


103 


Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY: 
15  Nov -22  Nov  1995 


TABLE  F-6  SITE  F-6:  Fire  Dept, 

SITE  F-7:  Gas  Fill  Stand  and  Site  F-8:  Vehicle  Maintenance 


''ff*  1  ’*V* 

GAS  FILL  STAND 

COLLECTION  DATE 

COLLECTION  DATE 

COLLECTION  DATE 

COLLECTION  DATE 

GROUP  A  A  B  ANALYTES  (mo/L) 

Tues,  21  Nov  95 

Tues,  21  Nov  95 

GROUP  A  A  B  ANALYTES  (mo/L) 

Tues,  21  Nov  95 

Chemical  Oxvaen  Demand 

75 

Oil  and  Grease 

2 

Oil  and  Grease 

12 

3.2 

Total  Petroleum  Hvdrocarbon 

1.4 

8.4 

1.2 

GROUP  E  ANALYTES  luafl) 

GROUP  E  ANALYTES  (ud/L) 

Phenols 

35 

<10 

Phenols 

<10 

h^bbhhi 

■IBIiHHHi 

iGrouD  G  fmo/L) 

Grouo  G  fmo/L) 

0.9 

0.1 

IHHUHIHBSI 

EPA  METHOD  NYAPC-44 

.Qlycois.itotai) 

437.61 

498.01 

ON  SITE  ANALYSES 

dH  (units) 

6 

7 

IHHHHHIH 

Temperature  (^C) 

17 

10 

HHMHIHBBi 

SAMPLE  NUMBERS 

GN951912 

CN951916 

GN951915 

CN9S1919 

104 
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Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY; 
15  Nov -22  Nov  1995 

TABLE  F-8  Potable  Water 


GROW“A“&  Bl^NAirr^ 


COLLECTION  DATE 
”FririTNov95'"^ 


COLLECTION  DATE 

"Tu^r2TTOvgr* 


Total  PetroTeuiri^H^^ 


GROUP  C  ANALYTES 
Ammonia 


GRCnjP“irANAC^  - r - 

C^ariicieTT^aiy  "  "  "  . r<0:005 


enzyi  i 
4^;8TBrbm6beiiS 


I  If  f  •Till  ffJI  11  <  i'h'I  IiT';! 


TBromoIbnrn" 


i  bromomethane 
DTSpCarbon  tefracfiloriaie  “ 
j^lPijQ^gP2:ehe 
"Clllof^ifarofTTbl^^ 
Chlbroetlitane 


GROUP  E  ANALYTES  (Mg/L) 


Aluminum 

Antimony 

Areenic 

Baniim 


eryiiium 


Cadmium 

TofalXhromium 

CdBalt 

Copper 

Iron 

Lead 

"Manganese 
Mercury  " 


'!<0:005 

"t — . . 


'2^hI6refhylwnyl 
Chiorom  ethane 
■Cfilohxtibrom^ 
iDidromdmett^^ 


iTi^Dichldfobenzene 

0;il4^rDlcfiI6rodifludr^ 


E  B  iTTTI  ItTSTfn  I  it^TiT^ 


:T;2PDicfil6roethane 

nTSStTTOicfiloroetlTe^ 

;Trahs^172^Dichli^^ 

in)7f1T2T)TcF^^^  - 

278¥fT;2^ichloropropane 


■■^0:5 . . 

i<ion5 — 
l<g:8 — 
mzs — 

1^:5" . 

t<8:5'""' . 


]<cy:oDt)2 


TEtfiyfBerizehe 


Nickel 
BeTenlum” 
Silwr" - 


aitium 
Titanium 
Vanadium 


lJ:858ri:i;T:2:Tetrachldroet^^ 


-TcDTOOr 

"r<0:oilT" 


T<D:i550 


1  T^racffldroetl^ft^^ 


GRoup-Giwq - 

LahgeUer  Index . 

ResTduFTdtal 
Residue  TFilterabfeT^ 


te  uriact  a'nts-M  B  As 

ON  SITE  ANALYSES 


n  X^^cfildrdethane 


ThOTdroffudrome^ 

2,3-Trich1(broprdpane 

:02*Vinyl  Chldnde  . . 

"“2'9B“o^yiene 

~2537TV^iene 


ir^itnironmiTfFrii 


|EPA  METHOD  802:211  lig/LJ 


Temperature  ("C) . 

EPAlWETHOD"6T8WAi:)“ 

274^ 

27^6 

'Daiafwh . . . . . 

Dicamba 

Dichloroprop 

Dindseb’““ . 

MUPA - 

MCPP . . . 

Sllvex 

27475^1 


"Caiorotorfn 

"Chlorodibrombmethane 
T7274-Tr1methyibenzene 
TotarTnhaldmlBtha^^^^ 
SAMPLE  NUMBER 


T<tr5 


iKSFgSIBOS 


TOPgSTBOS 
IGPBSTBDT” 
FGPgBTBOO 
TGTfBSWO — 
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- Falcon  AFB,  CO 

WASTEWATER  CHARACTERIZATION  SURVEY: 
15  Nov -22  Nov  1995 

TABLE  F-9  Pitcher  Blank 


Tues,  21  Nov  95 

Chierfiical  Oxygen  Derir^  |<10 

Benzene 

<0.5 

Oil  andlTriase 

ITiBenzyl  Chlbnde 

■^75 

Total  Petroleum  Hydrocartiori 

0.8|Brom6behzehe 

<0.5 

i  Bromodicmoromethane 

<0.5 

GROUP  C  AKAtYTES  (mg^ 

Bromofbrm 

<0.5 

Amndnia 

<0.2  IBromomethane 

<075 

KjeldahTNifrogen  (total) 

O.SOarbon  tetfachlonde 

<0.5 

Chlorobenzene 

^:i5 

G1?OUP™D  ARALYTESlmg/L)  ' 

:  Chlorodibromomethane 

<0.5 

[Cy abide  (Total)  i  <0. 005 

Chloroethane 

<0.5 

Chloroform 

<0.5 

GROUP  E  ANALYTES  (pg/L) 

^2-Chlorethyl\^nyl  Ether 

*SEE  COMMENT 

Phenols 

<T0 

Chloromethane 

<0.5 

i  Chlorodibromomethane 

<0.5 

nDibromomethane 

<075 

Aluminum 

<0,030 

1 .2-Dichlorobenzene 

^.5 

Aritimohy 

<o:i5D5r“ . 

1 ,3-Dichl6rdbehzehe 

<0.5 

Arsenic 

^7005 

IT^^ichlorobenzene 

<0.5 

Banum 

<0.05  [Dichlorodmuoromethane 

<0.5 

Beryllium 

1 ,1-Dichloroethane 

Cadmium 

1,2-Dichldroethahe 

<0.5 

TdtarChromium 

0.021 1 1 , 1  -Dichloroetnene 

<075 

Oobalt  . . .  '■ 

<o:D5r"""  ■ 

Trans-1 ,2-Dichloroethene 

<0.5 

Copper 

T;2Dichloroethene 

*<075 

Iron 

0.093  n  ,Z-Dichioropropane 

<0.5 

Lead 

<0.005 

Cis-1 ,3-Dichloropropene 

<0.6 

Manganese 

<0.030 

TrihsT^3^^5^ 

<0.5 

Mercuiy 

<o;ooo2‘  . . 

Ethyl  Benzene 

<0.5 

Molybdenum 

^OTO 

Methylene  Cfildride 

<0.5 

Nickel 

<0D20 

1,1,1 ,2^fracfiloroethane 

-<0:5 

Selenium 

<0.005 

T7172,2^fraclTloroethane 

<0.6 

Silver 

<o:oi0 . 

Tetrachloroethylehe 

<075""" . 

Thallium"  . . 

<o:ooi 

Toluene 

8.1 

Titanium 

1,1,1-Trichloroetharie 

r<075 

Vahadiurh 

<0.050 

1,1  ;2-Tnch(6r6ethahe 

;<0.5 

Zinc 

"^.050 

Trichlorbethylene 

<0,5 

[  “  ^Tnchloroiluoromethane 

i<0.5 

GROUP  G'(mg7L7 

T;2 . 3-T ri  chloropropane 

[<075 

Residue  Total 

397Vm^iChlonde 

i<0.5 

ResidueTPII^^ 

:<0.6 

Residue^  Ndnfilferable  (TSS) 

<1 

m-)ylene 

i<0'5 """ 

Bu®:tahls^BAs . 

;<o:i 

^Tetraliydrofuran 

30 

jSAMPLENUMBER 

rBKTS32 

2,40 

i<1’.2  j 

2,4-DB 

i<0.91 

7EPA  METHOD  502.2  (ug/L) 

Dal'aj3dh 

[<5:8 . .  . . 

Brombdichlbrbinriethahe 

1 .46 

Dicamba 

r<0727 

Bromoform 

1.46 

Diehl  oroprop 

<0.65 

iCfilbrbfbrm 

:<0.5 

Dihbseb 

i<o:o7 . 

Chlbrodibrbmbmethahe 

<0.5 

MCPA 

<249 

T72^Trimethylbenzene 

N/A 

MCPP . 

'<102 . 

Tbtal  Trihalbmethahe 

<0.5 

Silvex 

;<0.17 

2:4;5-T 

"'<o;20 . 

EPA  METHOD  f(YAPC-44  iig/L 

TGT^Is  (total) 

106 

SAMPLENUMBERS 

BK951913" . 

TBKomao 

TSl^PrETTOIJrBBR 

BK961932 

. . . .  —  ;¥K05T93i1 

iBK951933 
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